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PART I.— REPORT OF THE SUB-COMMISSION 
APPOINTED TO INQUIRE INTO THE 
STATE OE TECHNICAL INSTRUCTION 
IN GERMANY AND SWITZERLAND. 



To His Excellency the Minister of Agriculture and Public 

Works. 



OaVBBiLXi MMBOWr OW TBS OROAJTZZATZOV Ol* ZWBUB- 
TAZAZi BSVCJkTZOir XK OBRUKJLWT A»1> S'WZTURS- 



Sm, 

The object of the mission which you confided to us was to 
collect the most precise information that could be obtained 
on the organization and actual condition of the professional 
educational establishments existing in Germany. To comply as 
completely as possible with your desire to be promptly informed on 
these questions, we were compelled to confine our investigations 
to the more important centres of education and manufactures. 
We flatter ourselves, however, that we have seen enough of them 
to be able to lay before you a general view of the organization of 
the instruction intended for workpeople, tradesmen, manufac- 
turers, and engineers of different classes, and to call your attention 
to the analogies and differences which is displayed in the various 
countries which we have visited. 

We have received from the Governments, heads of establish- 
ments, and scientific men, the most cordial aid in the accomplish- 
ment of our nuBBion. Everywhere the utmost readiness was 
shown in supplying us with oral and documentary information 
calculated to enlighten us. We feel bound to declare this fact, 
and to make known that, in spite of the political anxiety which 
at the moment disquieted Germany, the esteem felt for the scien- 
tific doctrines of France, the liberality with which she opens her 
educational ihstitutions to foreigners, as to her own citizens, have 
established bonds of union and kindly feeling which political 
questions cannot weaken. 

Leaving Paris on the 6th of March,' we visited the establish- 
ments of professional and industrial education of Elberfeld, Han- 
over, Brunswick, Berlin, Dresden, Prague, Vienna, Nuremberg, 
Munich, Zurich, Stuttgart, and Carlsruhe, and returned to Paris 
on the 16th of April. M. Perdonnet, recalled by the requirements 
of his office, was obliged to leave us at Yienna^ on the 17th 
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of March. But, on his way home, he vieited by himself, Stutt- 
gart, Zurich, and Carlsruhe. 

In our Report we will endeavour to group together all the 
information we have been able to collect on the organization of 
instruction in one and the same country, so as to enaUe .any oiie 
to form a correct notion of the whole system and its arrai^gement. 
But as the documents, which are numerous and contain many 
tables and figures, may require considerable time to peruse and 
some little study to appreciate the differences and analogies, we 
have thought that our work would be more easy to read and 
better adapted for attaining the end proposed, if we first gave a 
general view of the similar institutions adopted, at the same time 
calling attention to the varieties they present, and then concluded 
with deducing the general consequences which seem to result 
from them. 

This rapid statement, by showing the idea of the general system 
adopted in Germany, will ahro enable you the more easily to 
, determine what are the means for attaining the same end moat 
in harmony with our habits and institutions. 



Fbimaby Instbuction. 

The basis and starting point of all systems of public education 
being primary instruction, and, in this respect that of our poptda- 
tion being very inqomplete, in spite of the great and e^ier*iifr- 
•creasing sacrifices made by the State to extend the benefits of the 
law of the 21st June 1833, we have felt bound to devote our 
attention to. the manner in which this instruction is organized 
in Germany, and to, the successdve additions made to it. We 
have not forgotten the statements made by several of our chief 
juanufacturers during the inquiry which you held respecting the 
difficulties they encountered in finding, among their most intelli- 
gent workmen, overseers sufficiently conversant with tJne most 
elementary branches of primary instruction. On the other hand, 
the geikeral igdoratice of foreign languages in Franco, is . a great 
drawbaek to our industiay, especially' in our relations with other 
countries, inasmuch as, in certain trades and forcorrespDndenoe^ 
it is indispensable to obtain from abroad both qversaers and 
countiBg-house clerks. The liteimry. educatipn given to youagr 
men who intend to follow the commercial career ought therefore 
to ^gage youir attention «s well as technical instruction; Such 
are the motives' which; have led us to occupy ourselves with these 
two classes of study, which we regret. to see so imperfectly pur^ 
sued in France ; at the same time that. we felt bound to examine 
the organization of the teaching of the applied sciences. 
. In all the countries we have visited, whatever the foroou. of 
government or religion, both law and custom make primary 
instruction compulsory. Nowhere is it admitted that fathers hwe 
the right, to the prejudice of. society, of witliholding from the^ 
children this nourishment of the mind, any. more than they. can 
deny them that of the body. Laws and formal regulations establish 



ihiB compuldian; a special supervi^oa is exemsed to ensure Its 
6lM3ervaiLoe> and it is further secinred by graduated penalties, con-* 
sisting in the first instance of an admonition from a magistiMey 
or a special authority, next of a fine, and lastly of imprisonment.* 
These rules are €^ strictly obserred in republican Switzeriand 
as in monarchical Austria. They are everywhere accepted, and 
few persons ever attempt to evade them without legitimate 
grounds* But grounds of this kind too commonly exist in the rural 
districts. . The isolated and scattered position of houses, the state 
of the roads, the mountainous nature of i&e country, are so many 
obstacles which necessitate a relaxation of the rule, at least for a 
time. 

. Austria. — Thus — taking the Austrian Empire — whilst put of 
the. total ilumber of children of six years. old^ who ought to attend 
the primary school, it is really irequented in : 



I^p^ Attstria^ hf 


99^2 pep cent 


Lower Austria - 


- 98-5 


» 


Styria - - - 


- 84-2 


99 


Tyrol - 


- 1000 


» 


Bohemia - - - 


- 95-9 


» 


Moravia - - - 


. 99-1 


if 


tibe proportion diminishes for : 






Hungary, in general, to - 


. - 65A 


>9 


" **Ofcrinthia 


• 71-9 


W 


Venetia - 


. 34-5 


n 


Croatia • - - 


. 19-8 


99 



But it is proper to remark that the difiusion of education in this 
country presents this peculiar feature ; the populations composing 
the Empire speak nineteen different languages or idioms, which 
renders indispensable, almost everywhere, the teaching of at least 
two languages : the vernacular first, then the German. 

In central Germany and Switzerland the attendance is general 
amd secured by a regular supervision, of which we shall after- 
wards give instances. But notwithstanding the natural obstacles, 
or the indifference of some populations remote from centres of 
intellectual activity, the principle subsists every where ; the excep- 
tion therefore astonishes when it does not present itself as the 
consequence of evident circumstances. For instance, the colonel 
of a regiment in one of the minor States of Germany having 
ascertained that, out of a eontipgent of 800 men recently sent to 
him, four individuals could not read, ihe fact appeared so extra- 
ordinary that an inquiry was held in order to ascertain the cause. 
• Saden. — ^A proof of the way in which compulsion acts is presen- 
ted by the commercial statistics of the Grand Duchy of Baden,! 



"▼Top poor parents whose clb3dren are admitted gratuitOTiisiy, the fine is 
replaced W so many daya' work for the township. ... 

t Die Gewerbe im Orossherzogihvm Bad^n^ by Dr. B. Dietz (p. 102). 
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which contain the following facts regarding the offenders con- 
demned to different punishmentSy that is to say, the Tory low^est 
part of the population ^— 



Out of 100 prisonen there were— 


1859. 


1860. 


1861. 


ATerage. 


Ken: 










Able to read and write 
Able to read, but not to write 
Totally illiterate ... 


97-21 
1-02 
1-76 


97^79 
0-14 
2-05 


97-38 
0-13 
2-47 


97-40 
0-43 
2-09 


WoxxN : 










Able to read and write 
Able to read, but not to write 
TotaUy iUiterate . - - 


92-14 
0'71 
7*14 


94-21 
1-73 
4-04 


88-17 
6*29 
4-72 


91-77 
2»68 
5-80 



It must be acknowledged, however, that, notwithstanding the 
provisions of the law, and without special circumstances to justify 
its non-observance, there are in some States very great in- 
equalities and irregularities in the actual attendance at the 
primary schools. I^iis is especially made manifest for Austria, as 
we have just stated, and as will be seen in the Report on the 
Austrian schools addressed, in 1862, to Chevalier von Schmerling, 
Minister of State.* We give at length, in the part of our Report 
which especially concerns Austria, the curious statistical results 
contained in those returns. 

But if attendance at school is secured by the enforcement of 
the law, the question stUl remains whether the result obtained 
I'eally meets the wants of the country, and what is the proportion 
of young persons able to rend and write as compared with the 
total number of the same age. Our information on this point is 
not so complete as we could wish ; however, we may cite some 
rather characteristic results. 

Bavaria. — In Bavaria, among the young recruits who joined 
the army in 1864, the number of those who could read and write 
but imperfectly, or could only read, was on the average eight 
per cent. 

Prussia. — ^In Prussia, the proportion of children from 5 to 12 
or 14 years of age who really attend the primary schools to those 
who ought to do so is: — 

978 per thousand for boys ; 
971 per thousand for girls. 

The average would therefore be 974 who, out of every 1,000, 
atteud the schools, which, for 3,900,000 children of the age 
stated, would correspond to an attendance of 3,798,600, and to the 



* Bericht vber die Austdlung von Schul vnd Uhterrichtsgegenstanden in 
Wien, 1862. 



absenee of 101,400 children, and not of 600,000, as the Minister 
of Public Instruction conceives. On the other hand, the statistics 
of recruitment for the army show that, out of 1,000 recruits joining 
the regiments, there are only 30 unable to read and write.* 

Saxony. — ^In Saxony, the number of children from 6 to 14 years 
of age who ought to attend the primary schools is 370,802 
The schools are really attended by - - 371,980 



Difference in excess 



1,178 



This excess of attendance is attributed to the fact that a certain 
number of children go to school before they are six years of age, 
and that others remain afler fourteen. There are also a rather 
considerable number of foreign pupils, attracted by the reputation 
of the Saxon schools. In a statistical work on Saxony, Dr. E. 
Engel gives the following results as to the recruits joining the 
army: — 





Number of Men per 1,000 


Yeara. 


Able to read 
and write. 


Able to 
readonly. 


Totally 
imtemto. 


1847 
1848 

1851 ... 

1852 ... 


957 
967 
960 
966 


23 
20 
17 
16 


19 
13 
16 
18 



Results of Pbimary Instruction in France. 

If we compare the results obtained in Germany with those 
which are every year carefully ascertained and collected by the 
Ministry of War, we are compelled to acknowledge the great 
inferiority of our population in this respect, and the slow progress 
of primary instructiou in France. 

The following table contains : — 

1. The numbers of young men of 20 in all France who drew for 
the conscription, that is the whole of the young men of that age 
in the empire ; 

2. The number of those who could neither read and write ; 

3. Lastly, the proportion of this last number to the first ft'om 
1828 to 1862 inclusively, that is, for a period of 35 years, in which 
are comprised the 29 years elapsed since the enactment of the 
law of 1833, which may have begun to produce its effects on the 
inen of that age from 1845 or 1846, or for about sixteen years. 



* See the special report on FraBsia (p^ 57)* 
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Teui. 


Total of Yoimff 
Had iHio drew for 


Number of Toujig 
Men miftble to 


' TTmnberMr 
Thouaand of x oune 
Menunaible 




the ClonscriptioxL 


read or write. 


to read or write. 


1828 


282^85 


149,824 


580 


1829 


294^75 


153,685 


521 


1830 


294,593 


146,502 


496 


1831 


295,978 


143,752 


488 


1832 


277,477 


131,353 


474 


1833 


285,805 


131,011 


458 


1884 


326,298 


149,195 


457 


1835 


309,376 


139,585 


450 


1886 


309,516 


136,294 


440 


1837 


294,621 


128,127 


435 


1838 


287,311 


120,436 


419 


1839 


314,521 


130,434 


414 


1840 


300,717 


125,760 


418 


• 1841 


300,822 


121,698 


406 


1842 


304,222 


122,058 


401 


1843 


304,998 


118,790 


897 


1844 


308,900 


117,879 


382 


1845 


300,775 


111,382 


a7a 


1846 


307,091 


109,038 


356 


1847 


304,905 


106,443 


348 


1848 


805,124 


106,188 


348 


1849 


.304,023 


106,279 


350 


1850 


305,712 


104,9921 


344 


1851 


311,218 


105,900 


341 


1852 


295,762 


98,671 


335 


1853 


301,295 


99,548 


330 


1854 


306,622 


99,600 


324 


1855 


317,855 


102,495 


321 


1856 


310,289 


97,875 


317 


1857 


294,761 


90,373 


306 


1858 


305,330 


92,579 


302 


1859 


306,314 


80,878 


266 


]860 


312,204 


90,781 


293 


1861 


321,435 


90,942 


283 


1862 


323,070 


88,796 


274 



On examination^ this last column shows :— • 

1. That out of 1,000 young men aged 20 in 1828, that is, who 
were bom in 1808, in the midst of our great wars, there wlore 
530, or more than half, unable to read and write, 

2. That out of the same number born in 1813, who, in 1833, 
when the law on primary instruction was promulgated^ were 20 
years of age, there were still 458, or nearly half, equally 
untaught. 

3. That after 29 years' operation of this beneficent and 
popular law, notwithstanding the ever-increasing sacrifices of ^<^ 
Government (the sum of l00,000 francs voted for popular educa- 
tion in 1829, had increased in 1848 to 3,700,000 francs, and in 
1861 to 4,797,000 francs), there are still 274 out of a thousand, or 
more than one-fourth, who cannot read or write. 

--The table also shows how slowly, so slowly as almost to induce, 
despair, the diminution takes place in the number of young men 
unable to read and write, notwithstanding the increased resources 



which the "paciekes (eomi^nes\ the departmenta, and the Govem- 
ment constantlj devote to this fundamental part of public instruction. 
We see, in fact, that^ whilst the stun appropriated by the State 
for primary instruction has been raised &om 100,000 francs, its 
amount in 182^ to 4,797,000 francs in 1862, that is to say, 48 
times more, and while the sums expended by the townships hare 
increased in a far greater proportion, the number of men of 20- 
years old who can neither read nor write has only decreased from 
530 to 274 per 1,000, or less than half. This decrease even seems 
to become slower and slower in spite of the inverse increase of 
the pecuniary sacrifices, and it would even appear that so long 
as no more efficacious measures shall be taken than votes of money 
and founding of new schools, we cannot hope to see this propor- 
tion descend only to that of 10 illiterate individuals out of 100 
men aged 20 in less than 50 years. 

We are not called in this Report to discuss the means to be 
adopted in order to obtain this very desirable result, that every 
man called by the laws to enjoy the rights of eitizenflhip and to 
frdfil its duties shall be at least able to read and write. But we 
caTinot help expressing the deep conviction that the progress 
of morality and of civilization, and the pecuniary sacrificed of 
the State will not of themselves suffice to attain this end.- The 
trustworthy information which we have collected in<5ermany shows 
tts, on the contrary, that in the countries where the laws make 
primary instruction obligatory for all, and where a paternal but 
strict supervision, rather than penalties enacted but seldom applied, 
assm*es the execution of those laws, the principle has so com-' 
pletely passed into the habits of the people that scarcely any one. 
thinks of evasion. After about 30 years or less, since the enact* 
ment of these laws, every man of 20 in Grermany can read • and 
write, whereas, in France, all the money expended, during the, 
same lapse of time, has only resulted in diminishing the number 
of the untaught by less than one-half. 

When a firm determination is taken, there is not so much 
diffic\4ty as might be supposed in obliging even all the children of 
a parish (commune) to attend the classes of the primaiy tichooL 
^e municipal and ecclesiastical authorities, and the landowner^' 
can exercise a very great influence towards securing this result/ 
Legal constraint for so justifiable a reason is readity acceptedlrf 
even those countries which are least prepared for it. For instanoe^^ 
when Prussia, in virtue of the treaties of 1815, took possession 
of the duchy of Posen, then containing 1,000,000 of inhabitatot*,* 
with not so many as 20 primary sdbpols, the Prussian Government 
introduced compulsory attendance at the schools, and met witlt' 
no difficulty. It was the same, even, in the Rhenish provincesj 
which then passed from the rule of France to that of Prussia/ 
If our manners and the national character are opposed to legal 
coercion, there are other means which might at least ticcelerate^ 
progress, but, as we have already remarked, it is not our present 
business to indicate them ; we must content ourselves with «up-^' 
plying the data we have collected on this important qtiestionvso* 
dosely allied with that of profesa<mal and industrial educatianV ' - 
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Elbmbntabt iMSTBucnoN nr DsuLwac. 

The programmes of the primary schools, besides religion, 
reading, writing, the elements of arithmetic, the rudiments of 
history and geography, comprise nearly everywhere, both for boys 
and girls, the stndy of freehand drawing, as a preparation for 
further teaching. 

EXPENSSS. 

The expenses of the primary schools are, as a general rale, 
defrayed by the parishes, but the Grovemment aids the poorer 
localities. The school fees, always very low, are only required 
of those who have sufficient means ; the poor are admitted 
gratuitously. 

Appbentices. 

In a great part of Grermany trade corporations still exist, but 
with very limited rights. Apprenticeships are under regulations,, 
and cannot be r^aided as terminated tiU after examinations in 
which persons unconnected with the corporation generally take 
part. Amtmg the oUigations incumbent on apprentices we nearly 
everywhere find that of attending, from 16 to 18 years of age,, 
the lessons given on Sundays and holidays, and even in some 
cases evttiing classes, which are held at the primary schools. 

These lessons, which are intended to improve the instruction 
which the young people have received, by giving it further 
development, are not only a veiy useful, but, as we think, an 
indisp^dsable supplement of the studies of the primary schools. 
They very nearly correspond to what the law of 1833 prescribed 
for our schools under the name of superior primaiy instruction. 
They also oSer the great advantage of preventing youth from 
foi^tting what they have learned at the primary school, of 
franiliarizing them completely with the elementary knowledge 
there acquired, at the same time that they enable backward boys 
to recover lost time. The excuses, more or less valid, which are 
made to explain absence fi^m the primary school on working 
days cannot ^be available on Sundays. The obligation to attend 
them is enforced by diaciplinaiy measures similar to those adopted 
for the elementary schools, and in some countries the masters 
are made respcmsible for the attendance of thdr apprentices at 
the Sunday lessons. 

At Carlsmhe there are also classes in the morning before the 
working hours begin. Attendance at these is compulsory till 
17 years of age. Foil particulars on this subject will be found in 
flie special Beport on the Grand Duchy of Baden. 

Although there are considerable di£^%nces between one oountiy^ 
and another, this obligation to attend the Sunday schools is gene« 
rally imposed on theex*pupils of the primary schools till 16 
or 18 years of age. It has the result of improving their 
acquaintance with their first studies, of giving them some in- 
struction in drawing, geometry, conmiercial arithmeti(^ and what- 



ever concerns the principal trades that may be practised in the 
district. This instruction is gratuitous^ and given at the expense 
of the parishes* 

Childben ehploted in Factories. 

The emplojnoaent of children in factories is, as is well known, 
on the one hand a necessity, on the other one of the greatest obsta- 
cles to the physical, intellectual, and moral development of the 
working population. The Commission bas received some distressing 
information on this point, and it has also heard from many manu- 
facturers and from the Industrial Society of Mulhouse, the ex- 
pression of a determination, both honourable and philanthropic, 
that, in order to prevent the rising generation from being brought 
up ignorant, the work of children and apprentices shall be limited 
to six hours per day, the rest of their time being devoted to edu- 
cation and the recreations suitable to their years. 

Since 1837 the Prussian Government, in the threefold interest 
of society, of the education and the morals of youth, has constantly 
enforced efficacious measures. According to the last regulations 
(16th May 1853) : 

** Chil(h*en cannot be allowed to work in factories under the 
« age of 12.* 

** From and after 1st October 1853 young people under 16 
*^ years of age cannot be admitted to work in &ctories until their 
*' father or guardian presents a certificate stating that they caa 
** read and write. The manufacturer must keep this certificate 
** and produce it when required by the authorities. 

'^ Children under 14 years of age cannot be allowed to work 
*^ more than six hours a day. Three hours a day shall be devoted 
" to instruction. 

** It is strictly forbidden to allow children under 16 years of 
^ i^e to work before half-past five in the morning, or after 
" eight in the evening." 

Graduated penalties, increasing for each repetition of the 
offence, punish the infraction of these rules for the protection of 
childhood, and even, in case of three convictions within the spaca 
of five y^rs, the magistrate is empowered to interdict for a given 
time the employment of children in a factory. 

This suspension is compulsory if there be six infractions of the 
regulation within the same space of five years. 

The Government appoints inspectors to watch over, the 
execution of this regulation, which was signed by the King on the 
18thof August 1853. 

Other articles provide for the supervision of manufactories 
with regard to health and morals, enforce the separation of girls 
under 16 fr^m men and boys, and order separate sleeping rooms 
for eaeh sex. 

With a view to maintaining the paternal authority, it is ordered 
that children's wages shall be paid to their parents. 

* See the special Beport on Prussia (p. 57). 
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The inspeetors hare also to ascertain that* the kind of worhu 
and the eabBtances handled are not injuriooB to tibe health of the 

children* .-^ 

Finally, care is to be taken that all workshops where dost, etc., 

is generated, shaU be properly ventilated. 
We have here mentioned these proyisions^ which will be further 

detailed in the special report on Prussia, because thej show how 

wisely and paternally the Prussian Government has acted in all 

matters affecting cluldhood and youth. 
The Austrian and the Saxon governments have been equaJly 

vigilant on this point. (See the special reports on Austria and 

Saxony). 

Apprentice Schools. — {Ecoibs d'apprbntissagb,) . 

Besides the schools intended to improve the education which 
apprentices have received at the primary schools, by teaching them 
the rudiments of the sciences and of drawing which may be useful 
to them, there have been established in some parts of Grermanj^ 
but not in any great number, special schools intended to. traiix or 
improve workmen in various trades. Some are permanent, o1ben» 
temporary, merely for the purpose of introducing new trades ^into 
certain countries. When this end has been attained the scl^oo],' 
being no longer necessary, is suppressed. We shall have to 
mention several instances of this kind, especially in the Grand 
Duchy of Baden. 

The state of the populations has most fi::eq[uently been the de-^ 
termining cause of these institutions, which have been founded 
chiefly in the poorest and most densely populated etates. Thus, 
in Silesia, where great poverty prevailed, the Prussian Gk>vexn- 
ment has succeeded by these means in introducing the manufacture 
of Turkish carpets and also lacemaking, which have become an 
important resource for the country and have given rise to a 
considerable trade. 

In the Grand Duchy of Baden,* schools of this description, 
called Ifidustrie'Sehuisny have been founded for the purpose of 
reviving the dock and watch making trade, which was in* a^ 
declining state, and for improving the manufacture of sixaw j^lt 
for hats ; also for painting on enamel, porcelain, and eartnenwarid. 
Results no less favourable have been obtained in Belgium, and in 
the province of West Flanders, where the nuisance of mendicity 
has been totally abated by the organization of sixty communal weav- 
ing schools. At Elberfeld in Prussia, at Stuttgart in Wiirtembergt 
permanent weaving schools have been founded, for the purpose 
of teaching young men the complete theory of that industi[y,.the 
composition and decomposition oi designs, the transferring . o^ 
patterns to cards, the mijdng ready, and working of looms. ThQ 
one at Elberfeld appears to be intended ratherf for the instnio-^ 
tion of the sons of the manufacturers of the town and teaehing 



* See special Report on the Grand Duchy of Baden (pp. 189 and 193). 
t See special Heport on Prussia (p. 58). 
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Ifaem the genexAk principles of tke mauufacturei than for impr<»r- 
ing workmen akeady taught. Though the young men trained 
there receive a tolerably complete theoretical instruction, the 
results appear to ub triflii]^ in proportion to the expense. 

The second school of this kind established at Stuttgart, re- 
ceives only, as will be seen in the part of this Report relating to 
Wiirtemberg, workmen already trained, who have followed with 
success the clashes for apprentices, and especially those of draw- 
ing. They are selected from among the most intelligent and 
most industrious practical weavers. The theoretical instruction 
given is combined with actual work at the loom, which they are 
bound to continue and practise six hours dally to meet their 
expenses ; when they have thoroughly acquired the theory of 
weaving, in all its details and applications, they are sent abroad 
with a grant of money to work in the best factories and for the 
sake of improvement. On returning to their own country they 
make competent overseers in workshops and factories. 

It is evident from these instaaces, thskt in certain cases, and for 
temporary or permanent objects, apprentice workshops may be 
useful. Nor should it be forgotten that in 1810 a workshop for 
spinning cotton, temporarily installed in the Conservatory of Arts 
fmd Trades, helped to train a considerable number of workmen^ 
who afterwards spread that now important industry throughout 
the country. 

Impbovement Schools for Young Men.-^Fortbjldungs 

Scbulen). 

Under this designation there exist in Germany certidn institu- 
tions, all having for their object, though differing in form, thei 
professional training (properly so called) of workmen. Foremost 
among the things taught in these schools or classes, which are 
held on Sundays or evenings, always stands freehand and linear 
drawing. In some countries, as in Wiirtemberg and Bavaria 
(Nuremberg), drawing is the especial object of these schools, and 
the impulse it has given to all the industries requiring that art 
are sufficiently striking, and so generally recognized as to render 
evident the -usefulness and necessity of this branch of instruction. 

A glance at the immense variety of children's toys with which 
Nuremberg supplies the whole world, will suffice to show the 
progress due to this diffiision of the art of drawing. The very 
smallest figures, whether mem or animals, are all produced with 
almost artistic forms, and yet all these articles are made in &e 
cottages of the mountainous districts of the country. They find 
employment for the whole population, from children of tender age, 
as soon as they can handle a knife, to their parents, and this home 
manufacture, which does not interfere with field work, contri- 
butes greatly to the prosperity of a country naturally poor and 
stGnle, Our Parisian manufacturers of toys and fancy articles are 
still, in this respect, undeniably inferior to their Niirembeiig rivals. 

In a higher style of work, the art of sculpturing wood, ivory^ 
and stone, has become more difiused, and at the same time more 
artistic, at least as regards execution. The tiiste of the compo- 
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sitions is certainly not abeolntelj perfect, as we have heard justly 
remarked in France, because the public exercises great influence 
on the works of the artists. 

However this may be, the communal drawing schools estab- 
lished in so many places, and subjected to a general management 
as active and intelligent as that in Wiirtemberg and the Grand 
Duchy of Baden, and the Sunday and evening schools for appren- 
tices and workmen in the rest of Grermany, have resulted in a 
very remarkable improvement among Grerman artisans, both as 
regards artistic and linear drawing and in the practical work of 
different trades. This ought to become for France, in the 
interest of her industry, a subject of serious reflection. The 
superior drawing school of Nuremberg,* whose director has 
laid down the rule that, to make clever industrial draughts- 
men, the students must pass through all the classes of artistic 
drawing, has exercised a very happy influence on the industry of 
the surrounding districts. To this establishment are sent for 
improvement the most distinguished pupils of the lower schools, 
that they may return home and there propagate the knowledge 
they have acquired. This result, well known to all in Germany 
who take an interest in these questions, proves the utility of a 
normal school for training teachers in drawing, especially with a 
view to industrial art, an institution of which our artists have 
advocated the foundation for more than 12 years past. 

Most of the other schools for improving the education of the 
working classes, though devoting much attention to drawing, 
have chiefly had in view its application to the different trades 
of masons, carpenters, joiners, locksmiths, mechanics, &c. Each 
pupil has to execute designs relating to his own trade, and is also 
instructed and practised in arithmetic^ geometry, &c. These 
classes are generally held on Sundays and evenings in the 
buildings appropriated for schools of a higher order, in which 
instruction is given during the day, and of which we shall speak 
further on under the name of trade schools {Gewerbeschulen) in 
Prussia, and of practical schools (Eealschulen) in Austria. We 
give the programmes of the different institutions of this kind in the 
special reports on the various states which we visited. 

Similar Schools in Austria. 

The end proposed by the schools called Fortbildungschuhn or 
Handwerkerschulen is equally attained in Austria by those which, 
in that country are called trade schools {Gewerbeschulen)^ and 
which are attached to establishments of a rather higher order. 
In that empire these schools are of rather recent date, and have 
been chiefly founded by industrial societies, whose members^ 
nearly all manufacturers, have imposed on themselves the coa« 
dition of obliging their young workmen to attend the classes 
during their last year of apprenticeship, and have moreover 



* See special Beport on Bavaria (p. 148), 
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engaged to pay a certain annual snm even when thej have no 
apprentices. 

The pupils are divided into an elementary class and special 
sections. In the first they are improved in reading, arithmetic, 
writing, and above all in drawing : in the special sections they 
study and draw subjects connected with their profession. For 
instance, at the Gumpendorf school, in Vienna^ the teaching 
includes whatever is useful to weavers, silk-workers, ribbon* 
weavers, trimming makers, dyers, &c. In the school of the 
Wieden suburb the lessons relate to machinery, and things 
necessary for turners, joiners, binders, chasers, founders, &c. 
At another school in the same suburb all the detiuls relating to 
tiie building art are taught. 

Voluntary Associations op Workmen. 

Besides the schools and the special classes for the instruction of 
workmen, there have been founded, in various parts of Germany, 
particularly in 1848, associations of working men of which the 
ostensible and hitherto real object, at least in appearance, is to 
i^pply the members with various means of increasing their know- 
ledge, improving their position, and in some instances of rendering 
each other mutual aid. But in some countries, as Hanover and 
Prussia, for instance, these societies have not been content with 
remaining purely local, but have been affiliated to each other, and, 
under the pretext of meetings for instruction, some of them, from 
the very nature of the subjects treated by them, have become 
associations for the discussion, not of political matters as yet, but 
of questions relating to social organization, which may tend to 
act injuriously to the working classes themselves. We have been 
present at the meetings of several societies of this kind, and 
though we neither saw nor heard anything blameworthy, we think 
some of them have a fault in their organization which may prove 
dangerous in times of disturbance.* Thus, the Berlin society, 
called the HcrAwerker Verein^ composed of 3,000 members, 
presents at on: 3 an instance of the value of such associations, 
and of the necessity of exercising a vigilant control over their 
tendencies and over the questions treated by the professors. 
Every evening, from eight to ten, and on Sundays from eight 
in the morning till four in the afternoon, lessons are given on 
;geometry, algebra, freehand drawing, designs for buildings and 
machinery, descriptive geometry, perspective, commercial accounts, 
stenography, caligraphy, the French and English languages, cor- 
respondence, and geography. To the courses of lessons, which 
are well attended, are added more general lectures, and during the 
months of January, Fiebruary, and March 1864, besides lectures on 
natural history, chemistry, technology, ornamentation, the use of 
tobacco, music, historical subjects were also treated, such as 
the life of Washington, Lessing, Ulrich von Hutten, Don Carlos, 



* See the special Beport on Hanorer (p. 84). 
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and polilicftL quesiioiiB which seem aoaroely adapted £op sueh aa 
audience. Among these last we maj mention, for the first quarter 
of 1864, the History and Diplomatic Relations of different States, 
the Present Situation of Russia, Social £con<Mny, the Constitution, 
the Science of Grovemment, and a great many other matters more 
or less politicaL If subjects of this kind were treated injudicioudj 
before the members of an association having a very characteristio 
flag, ornamented with the well known hand-in-hand symbol, and 
representing a working man with bare armsi giving one hand to a 
young soldier and the other to a citizen, it is eacfy to see that the 
result might be a moral agitation not absolutely harmless in a city 
like Berlku Lastly, we may add that, in spite of their abstention, 
compulsory for the present, from all political discussion, the reports 
and speeches delivered at the yearly meetings of the societies too 
plainly display the desire to treat of politics whenever a favour- 
able occasion shall offer. This fact might be easily demonstrated 
by an examination of the report of the workmen's association of 
the Alexander Strasse, issued in June 1863. But, after pointing 
out the defects oT some of these institutions, it is just to acknow- 
ledge that aU these societies may contribute, and do really con- 
tribute, to advance the education of those among their members 
who have the will to study. Classes for drawing, arithmetic, the 
elements of science, besides special lessons, and discussions on the 
progress of science, arts, and manufactures, are the most fi*equent 
subjects of the meetings. The members have also the use of libraries 
where books can be read and even, on certain conditions, borrowed, 
for reading at home. Moreover the habit of meeting and observing 
the rules of good conduct and of reciprocal attention and the pre- 
sence of distinguished professors and of public officers, who show 
their liking and esteem for the working classes, and that considera- 
tion which ought always to be felt for the honest workman, and 
which is so flattering to him, cannot fi&il to inspire respect for 
themselves and for the law, and to train them in habits of order 
and moderation. In fact it is not rare to see deposits in savings' 
banks increased, greater economy exercised, and more comfort 
developed by attendiog these meetings. Provided they avoid all 
affiliation of one to another, and entrust the management of them 
to men known both for their devotedness to. the working classes 
and for their sound political principles, such associations may be 
with benefit increased in number* 

r 

TTiTER Middle-class Schools (Soherb hiorRGBRSCHVLEN). 

After showing the general organization of primary instruction 
and that destined for apprentices and workmen, it will be right 
to notice the different kinds of schools intended for traders and 
manufacturers. The lowest of this kind of schools is that com- 
monly known under name of upper middle-class schools, to which 
are sent, on leaving the primary schools^ the children destined by 
their parents for trade or second-rate manufactures. These are in 
reality only a higher kind of primary schools. In Austria, for 
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inatoaee, they f<mn part of the pnnuiiy iii8tnietieii» whkh tbin- 
prises i* 1. The lower elementary schools, having three dasBes ; 
2. The higher elementary schools, having four classes ; 3. The 
middle-class schools, having six or seven chisses. The last are 
often so constituted as to. comprise all the primary cnrricnlmn 
of the first two, and a course of instruction which is given in 
the three lower classes of the practical schools, of which we shall 
speak farther on. 

Beligion, the German language, French, conmiercial arith- 
metic, history, geography, notions of natural history and 
physics, freehand ,and Unear drawing, caligraphy, are the 
most usual brimches of this education, — one intended rather for 
petty tradesmen than for manufacturers. Sometimes, however, 
they are supplemented by others especially applicable to local 
industrjefi^ principally by the aid of drawings. In Austria, these 
establishments, which are parochial, exist in nearly all towns of 
7,000 to 9,000 souls. The attendance is in no way compulsory, 
and dispenses with that of the Sunday schools. All the pupils are 
out-door, in accordance with the general usage throughout Ger- 
many. It will be seen that these institutions of an inferior order 
very closely resemble the small private schools which exist in 
France, and that they have in general but little connexion with 
industrial teaching properly so called. 



Trade Schools (Gewbrbeschulsn). 

This title has not the same meaning in all parts of Germany. 
In Prussia it is applied, according to a circular dated 23d June 
-1850, under the name of Provinzicd Gewerhesehule^ to establish- 
ments which impart technical instruction to masters or foremen, 
workmen, carpenters, masons, mining overseers, brewers, tanners, 
distillers, dyers, overlookers in factories, Ac. And the ministerial 
instructions consequently recommend that the t^^achtng shall be 
directed prindpaUy with a view to application. 

Tlie pupils who leave the middle-class^schools or those for the 
improvement of workmen may attend the classes if Itey possess 
sufficient knowledge of the Gennan language, the elomentB of 
arithmetic, plane geometry^ and the rudiments of drawing. 
tThe subjects taught comprise elemoitary geometry and part 
of descriptive geometry, algebra to equations of the second d^ree, 
trigimometry, the applications of geometry to land-smveying, 
the cutting of stone, the study of the fundamental notions of 
mechanics, mechanical technology, the details of various con- 
structions, the elements of physics and of chemistry wldi mani- 
pulations, &c. The drawings are varied and numerous, and 
nearly all of a practioid tendency. 



* See special Beport on Aiutria (p. 91). 
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There are in PrnnU 25 industrisl schools ofthu kind, mtuAted 

IoUowb: — 

Bhenish prerinees • - 7 

Westphalia ... 5 

SilesU - - . - 3 

Pnisffia proper - - - 3 

Fomerania - - - 2 

BrandebuTg - - - 2 

Poeen - - - - 3 

Total - 25 



The number of pupils, all oat-door, waa, in the year IS63,* 
1 327, and the average expense of each papU was 197 francs 
SO cents., without rent for buildings or furniture, which are 
found by the towns. Of this sum the grants from the State 
amounted to about one-third, and the fees pud by the pupils 
to one-fourth. This expenditure, for instruction, which though 
of value is of an inferior order, appears to us excessive. The 
reason is that these schools are too numerous, so .that, with 
the exception of those in the principal towns, they have not a 
sufficient number of pupils. 

In the organization of these establishments, as of some others 
to be mentioned hereafter, the liberality of the towns and of the 
Government has exceeded the wants of the population. No 
doubt their good effect will be felt, but it would perhaps have 
been better to proceed at a more sober pace in this path of pro- 
gress : the success of educational establishments greatly depends 
on the number of pupils, which ought to be large enough to stimu- 
late the emulation and support the zeal of the teachers. 

The premises occupied by these trade schools, of which we 
have just spoken, are also used on evenings and Sundays, for the 
classes intended for the improvement of apprentices and workmen, 
already mentioned under the name of FcrtbUdungsehulen or 
ffandwerkersekulen. This arrangement is prescribed by the 
regulations, and the professors of the trade schools are bound to 
lend their ud. This arrangement has the advantage of utilizing 
the same staff, as well as the same buildings and apparatus^ for 
two similar kinds of instruction, though of d^erent degrees. The 
out-door system renders this double employment possible. 

The provincial schools, which impose a three years' course of 
study, and are known in Prussia under the name of superior 
provincial schools, have the right to hold examinations of out- 
going pupils, and of granting certificates of mature studies which 
entitle their recipients to enter the polytechnic institutes, of 
which we shall treat hereafter, and wherein the technical insljruc- 
tion is completed. 



* See the special Beport on Prussia (p. 64). 
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Analogous Schools nr Axtstsia. 

Under a different designation, that of Practical Schools {Retd 
Sehulen\ there is an almost identical organization in Anstria.* 
In fact, in that empire the practical schools form part of what is 
called middle instrnction {Miitel Schulen), Thej are divided 
into inferior practical schools comprising three years of stadjr, 
and superior practical schools with a conrse of six years. Their 
objecty as defined in a decree dated March 2, 1851, is to give 
pupils, in addition to a general education not embracing the dead 
languages, an intermediate degree of instruction which fits tiiem 
for industrial occupations or to enter the technical schools. 

The studies of the first three classes, which constitate 
the inferior school, enable the pupils who have attended them 
assiduously to enter on the practice of the industrial arts. 
Drawing from real models, elementary geometry, projections, 
and their applications to masonry, carpentry, joinery, machines, 
and, in general to all that concerns construction, form the basis of 
the studies. In the three higher classes, the study of mathematics 
and their applications are continued, and comprise descriptive 
geometry, perspective, &c. The teaching becomes more scientific, 
though always simple in the methods employed. Besides these 
studies, which prepare young men for the technical professions, 
the compulsory course includes : — ^Religion, the study of one other 
language in addition to the vernacular, history, geography, 
natural history, the elements of physics and of chemistry ; to 
tiiese are added, as optional, the study of living languages, singing, 
&c. A glance at the tables of the number of hours' lessons in the 
superior practical school of Prague f will show the attention paid 
to religious instruction, to the study of the moUier-tongue, and 
to freehand drawing. 

Among the different schools of this kind which we visited in 
Austria, the Prague school is certainly that in which linear draw- 
ing is most perfect, owing to the correctness of hand which the 
pupils have acquired by the preparatoiy practice of freehand 
drawing. The teaching of djrawing is almost everywhere accom* 
panied by that of modelling, and often by sculpturing in wood and 
stone. The studies of the practical schools in Austria give the 
right of admission to the Polytechnic School to those pupils who, 
after successfully passing the examination for certificates of 
maturity, desire to acquire a higher degree of instruction. To 
these practical schools are attached, and given on the same pre- 
mises and by the same professors, the courses intended for work- 
men, and called in Austria Gewerbeschulen^ just the same as in 
Prussia. 

Observations on thb Pbbceding Schools. 

It will be seen that the trade schools of Prussia, and the superior 
practical schools of Austria, both of which propose, by the in- 

* See the special Beport on Austria (p. 104). 
t See specisd Report on Austria (p. 107). 
22925. B 
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strnction they gire to prepare ponilB for tbe pqjljrtechnic instiia- 
tions, where young men aretraineafor thepro^Bsions of engineer^ 
architect^ chemist^ and various branches ofilie public service^ ..are 
for the most part organized with a view to teaching the scienOBB 
and their applications, whilst the study of literatu];-e is only 
cultivated to a very limited extent. We have particularly pointed 
put, in* the Report on Bavaria, the inconveniences to which. 
thi9 too exclusively scientific preparation of engineers and manu- 
facturers is subject, and we feel bound to direct attention to the 
necessity of giving a larger share to literary studies, if it be wished 
that the pupils trained in these schools should afberwards be able 
to compete with those sent to the polytechnic institutes by the 
gymnasia, where classical studies are followed. 

Practical Schools (Rbal Schvlbn). 

The establishments known under this name are spread over aU 
Grermany ; but here again, under one and the same title, are ofb^n 
confounded two very difiSrent organizations, the types of which 
are found, one in Prussia the other in Austria. 

In the former State the practical school is at present a seconidavy 
establishment of literary and scientific education, analogous Iq 
many respects to the scientific division of our lyc^es, with this 
difierence, that the living languages are there taught with greater 
care and success than in France. 

We have seen above that in Austria the practical schools are 
establishments of elementary instruction in the sciences and in 
drawing applied to industry, uid wiiere the lower classes educate 
young men int^tided to become foremen or masters in the vairious 
constructive arts, whilst the higher classes epable the pupils to 
follow the studies of the polytechnic institutes. We need not, 
therefore, speak of this kind of establishments so far as Austria 
is concerned. 

- General Organization op the Practical Schools in 

Prussia, 

The creation of these schools is already of distant date, for that 
of Elberfield was founded in 1829 by the municipal council of 
that town, with the authorization of the Government, "ivhich 
placed it under the supervision of the Diisseldorf regency. 
All the schools of this kind existing in Prussia are under the 
general direction of the Ministry of Public Instruction, because 
they are establishments for literary and scientific education, with- 
out any technical character. At the time of their foundation the 
attempt was indeed made to give them this last character, but 
experience soon proved that the instruction could not be at the 
same time both sufficiently scientific and sufficiently technical. 

At present the practical schools in Prussia are divided into two 
categories, viz., the lower schools, which have only three or four 
classes, and the upper schools, which have six or eight, including 
the preceding amongst them^ Boys are admitted at from seven to 
nine years of age, when they have acquired the first rudiments 
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ttmgkt in t&e primaay schools, so that a 'young man cannot have 
econpleted his studies in the superior practiced school before his 
seventeenth or eighteenth year. 

The literary studies of living languages are very extensive^ and 
comprise, in the higher classes, the works of the German poets 
tod prose writers, and for Latin the prose writers only. Some 
idea may be given of the thoroughness of these studies in the 
Elberfield school, for instance, by citing some of the subjects of 
coxi^iposition treated by the pupils of tibie first class in 1861-63. 
In Freruih. — ^Analysis of Comeille's Cid ; modem inventions ; 
analysis of the tragedy of Esther ; comparison between Cs&sar 
and Napoleon, &c. In English. — On the war raging in the 
United States ; Frederick the Great ; on the death of Caesar ; 
Othello, &c. We have had positive proof that the same pupils of 
lids school at Elberfield were able to converse and to translate or 
analyse a Grerman work in either of those languages. The study 
of Latin, which, as we have stated, extends only to the prose 
writers, nevertheless enables the pupils to follow certain courses 
of-^ihe-unlversities t<i which they can be admitted, like those of 
the gymnasia, for branches of special study. 

As for the scientific instruction it prepares pupils sufficiently, 
by the first three or four classes, for the industrial schools of the 
country, and by the higher classes for the studies of the poly- 
technic institutes. It will be observed that in the latter respect 
this organization closely resembles that of the scientific division 
in our lyc^es. 

To give a clear notion of this education we will extract icom 
Uie special Beport on Prussia the following table, which fthtwB 
the number of hours' lessons devoted weekly to the difierent 
branches in the six classes of the practical school at Elberfield >— ^ 

Number of hours' 
Branches taught Lessons 

per Week.' 
Beligious instruction - - • -» 1? 

r German - - - 1^ . 

T J Latin - - - - 34 

I^^*^«sS French. - - - 32 

t English . - - 9 

Geography - - - - - 8 

History - - - . H 

Natural History - - - - 8 

Caligraphy - - - - - 7 

Arithmetic and commercial accounts - - 19 

Physics - - - - - 6 

Chemistry 4 

Geometry 11 . 

Singing 7 ' 

Gymnastics - - - - - 12 

In this general statement the absence of the study of drawing 
'VTill be remarked. It is a sad omission, especially in an establish- 
ment intended for youth who will follow, industrial occupations ; 
but this neglect of drawing is not general in the practical schools 

of Prussia. 

B 2 

1 ou 
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It is worthy of note that the mi^oritj of the pupils iil fliefle 
practical schools go awaj after the third or fourth year, either to 
attend the inferior technical schools or the industnal schools, in 
order to enter as early as the age of 14 or 15 on the inferior 
employments of trade. The number of those who go through the 
whole course of study is not in general more than the eighth or 
ninth pai*t of those in the fourth year. 

The school fees vaiy from 100 to 160 francs per anmuQ, a 
rather high figure compared with that fixed for the higher iBAtme* 
tion. But there are always a great many free pupils. The con- 
sequence is that the income of these establishments is far from 
covering the expenses, and the deficiency is usually supplied, one 
half hy the municipal bodies and the other half by the State. 

All these practical schools have a library, a collection of philo- 
sophical instruments, a laboratory for chemistry, and, for the most 
part, class-rooms for drawing tolerably well supplied with models. 



Adyantages offered to Pupils of the FbACTiCAL Schools 

. IN Prussia. 

The administrative regulations of Prussia accord to pupils of 
the second class in the practical schools, as well as to those of the 
gymnasia, when they have obtained certificates of admissibility to 
the fii-st class, the right of presenting themselves at the exami- 
nations for the rank of officers in the army, and, moreover, they 
reduce in their favour to a single year the time of militarj 
service, which is three years. Those pupils of the superior 
practical schools who obtain at the close of their studies what 
is called a certificate of matuTity^ may be admitted to the poly- 
technic institutes for the studies relating to civil architecture, to 
the school of mines, and in the army they are exempted from 
the examination required for the rank of ensign. 

The favour which dispenses with two years of military service 
in the case of the pupils of the gymnasia and the practical schools 
who have suecessfully passedlhrough the second class, appears to be 
opeii to criticism ; it creates a considerable privilege in favour of 
wealthy families, and, on the other hand, it strikes us as contrary 
to the interests of the army, which thus loses the services of a 
portion of the best educated youth in a country where the whole 
duration of active service is only three years. This exemption 
constitutes a kind of exoneration from military service on the 
ground of education. It is perhaps reasonable, however, in 
Prussia, where the majority of military officers are taken from the 
aristocracy, and where a good education does not suffice, as in 
France, to secure success. 

After all, we see that the designation of practical schools, given 
in Prussia to the establishments of which we have been treating, in 
no way indicates the nature of the instruction therein given, which 
has nothing technical or practical, if the expression may be per-v 
mitted. They are simply institutions of secondary instruction, 
from which the Greek language and the Latin poets are excluded; 
and in which the elements of the sciences are introduced as a 
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theoretical preparation for more special and afterwards technical 
studies. The dui-ation of these complete studies is the same as 
that of the literary gjnmasia and our Ijc^es, since young men do 
not get through them before the age of 17 or 18. 

By the special literary instruction they give, these schools are 
a better preparation than classical studies for commercial and 
manufacturing careers, for which a knowledge of the sciences, and 
above all of the living languages, becomes more and more neces- 
sary. But it would appear to us altogether unjust to attribute to 
this teaching any tendency whatever towards materialistic and 
revolutionary ideas. This is not* the cause of the moral evil which 
agitates and disquiets Grermany. 

Pkactical Gymnasia {Real Gymnasien). 

In Bavaria the literary and scientific studies of the secondary 
order are divided* between the establishments known as Complete 
GymncLsiay comprising classical studies, and the Practical Crym* 
nasia^ more especially intended to prepare young men for the 
public services and for industrial pursuits. The pupils enter 
these two kinds of establishments after remaining four years in 
what are called Latin Schools, and afterwards pass four years in 
one or the other gymnasium. 

That which is called the practical gymnasium continues, during 
~ its course of four years, the study of religion, the German language, 
Xatin, history, geography, natural history, the elements of mathe- 
matical science, as far as the rudiments of the differential calculus, 
.physics, the French and English languages — all which constitute a 
course of instruction perfectly analogous to that of the scientific 
division in our lycees, and is intended as a preparation for 
scientific schools of a higher order. The literary studies occupy 
weekly t50 hours ; the * sciences, 24 ; drawing, 24 ; the natural 
sciences, 14 ; religion, 8. 

In this organization, of which we give the most complete 
details in the special report on Bavaria, it is seen that 14 is 
the age at which youths make a decisive choice either of classical 
studies, properly so called, or of scientific studies, which is almost 
identically the plan followed in the French lycees since 1852. 
The practical gymnasia of Bavaria present also a strong analogy 
with the practical schools of Prussia and with the scientific division 
of our lycees. 

We do not deem it expedient to enter into longer details of the 
true character of the practical schools of Germany, as in the special 
report relating to each of the States we visited will be^ found 
-abundant information relative to their peculiar institutions.' 

Polytechnic Institutes. 

The vai'ious institutions intended for commercial or industrial 
educalion present, under identical designations, very great diver- 

* See the special Beport on Boraria (p. 137). 
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Bities in Gennanj, but die case ib diffBreni with polytoelaiie 
byahmeBLts, whidi» under the name of GtwerbM-InsHiui at Ber- 
lin, and of Foljtechnic Sehool or lastitate in Saxony, Bavaria^ 
Austria^ Wiirtemberg, Switserland, and the Grand Dochj ef 
Baden, are intended to train civil engineers for the seryieeB of 
faridgea, roads, minea, and manufactures, mechan i cal engineers, 
mannfactoring chemists, architects, forest enginews, &c In 
all these establishments scientific insfmeiloii is gir^i in a 
yery high degree^ and sometimes eTen to an extent superior to 
the reqnirem^its and the end to be attained ; but, eyerywhere 
alflo^ the technical branch of this instruction is cultivated yyith 
the utmost care. The polytechnic institutes are at once schools 
of theory and of application, and present, in this respect, a very 
great analogy with the Central School of France. 

In aU these establishments the pupils enter at 17 or 18 years 
df age, and must possess a preparatory education corresponding 
to the special studies they intend to f^ow. The choice of his 
branches of study having been made by the pupil, the courses he 
must attend are indicated to him and become almost everywhere 
compulsory. However, this obligation is not always absolute 
and the liberty accorded to Ae pupils, of not attttiding certain 
scientific courses, has the effect of inducing the professorB to 
confine their theoretical instruction within the limits of what is 
really useful to those divisions. 

The part of the first courses which forms the sd^itific founda- 
tion of the technical applications is usually common to several of 
the special divisions into which the pupils are separated, and each 
division likewise rec^ves the peculiar instruction required for it. 
These divisions, more or less numerous according to the country, 
are in general tiie foflowing : — 

Engineers for bridges and roads* 
Civil engineers for railways, &c. 
Architects and builders. 
Mechanics. 

Manufacturing chemists. 
Mining engineers. 
Forest engineers. 

All Ihe institutes do not cOTiprise the same number of divisions, 
but the first four or five are sJmost universally adopted, if there 
be no special establishment to replace them. 

The peculiar arrangement and gradation of the studies nearly 
always possess a remarkable feature, which is that the first 
part of the studies of each special division, which requires one 
or two years, is so r^ulated that it constitutes a body ci know^ 
ledge sufficiently complete to allow a young man to break off there 
and enter advantageously on the second-rate positions in the 
career he has chosen. After accomplishing this first part of the 
studies, a pupil may become an able assistant engineer of roads 
and bridges, or of civil architecture (werkmeister)^ a builder 
{baumeister), overlooker or head mechanician, a dispensing 
chemist, or foreman of chemical works, a head miner, a mining 
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oyerseer, a forest agent^ &c. In more than one state, pupils are 
even required, afiter reaching this first stage of technical in* 
strftction; to pass a year or two in bnilding yaids^ workshops, at 
factories, before going through the rest of their studies. This 
practice, which presents the inconvenience of int^ruptiiig the 
Studies and exposing many pupils|to the danger of forgetting a part 
of thefn,'ha8, on the other hand, the adyantage of maturing their 
minds by practice, of showing them the applications of science, 
and of not leading to higher studies any but those who really have 
a Tocation for them. It is, however, practicable only under the 
system of out-door pupils, which is universal in Germany, and fw 
pursuits in which there is no limit of ^e. 

Day Schools, 

; It is well known that in Germany the general practice of 
educational establishments is to admit ont»door pupUs only. 
Tomog men, strangers to tiie towns where these estabHsfaments 
are situated, genersJIy find board and lodging with the professors or 
with respectable inluibitants at moderate rates, in accordance with 
thdr means. This system has its advanti^es and disadvantages. 
'Xt preserves fior the pupils of the town the influence and acdon of 
home, and accustoms them early to follow the path of duty ; ioir 
strangers however it has not the same advantage, and presents the 
danger of dissipation ; but a judicious choice of representatives by 
the parents may supply a remedy, and communications are now 
80 easy by railway, that a yoiing man is rarely altogether isolated 
£rom his family. 

Besides it must not be supposed that the discipline to which 
these out-door pupils are subjected is not pretty strict. It is 
exercised, so far as regards punctuality and industry, by the pro- 
fessors, and as regards conduct out of school, by the directors^ 
who have means of repression at their command. Private admo- 
nition, reprimand before the council of professors, confinement, the 
threat of rustication, and lastly expulsion, are the graduated penal- 
ties really applied. No doubt a certain number of students turn 
out badly, but those who persevere in good conduct have acquired 
by the very fact, a moral strength in their young days, which 
enables them to enter public l^e early without incurring thie 
dangers of a sudden transition firom the secluded life of the 
lyc^ and colleges, to the freedom of the public schools. They 
have become men. 

ObservaiionB on the Extent to which the Theoretical Studies 

are carried. 

We have stated above that the mathematical studies in these 
institutes are of a high order. It is, however, right to remark that 
those which correspond to the first period we have just indicated, 
lure nearly everywhere more elementary, and eonsequent^ aeees- 
sible, to pupils who only aspire to second-rato positions in each 
special or technical branch. But the case is very different for the 
last years of study^ and though we entortain the utmost respect 
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for the learning and zeal of the professorSy we feel bound to state 
that generally, in these establishments, a greater i-ange than 
necessary is given to the use of pure mathematics. The pro* 
grammes too often contain lessons devoted to the doctrine of 
probabilities and to the calculus of variations, which the pupils 
will certainly never have to use, and which absorb valuable time. 
The use of the differential and the integral calculus is also carried 
too far. In fact, though it may be good and useful that an 
engineer should be familiar with the theory of the methods of the 
calculus, it is not equally necessary to pursue the study to such 
an extent in order to teach the applied sciences, which can be ex- 
plained quite as accurately by elementary methods more easy to 
understand. It is more than pt'obable that this extreme attention 
to refined mathematical theory prevents a good many pupils from 
completing, as they might have desired, the full course of technical 
Btudies. It would doubtless be more judicious to reserve for a 
special division, which is not compulsory, and is devoted exclu- 
sively to scientific studies, all these higher subjects, which waald 
then be addressed to young men preparing to become teachera. At 
the Ziirich Polytechnic School,* there is a division of this kind, to 
which are admitted, either as students or free auditors, all who 
desire to follow the scientific courses properly so called, and in 
this division lectures are also given on almost every branch of 
human knowledge. 

Notwithstanding these reflections, which are especially dictated 
by the interest and esteem inspired by these establishmeniB^ it is 
only fair to acknowledge that this high order of instruction, carried 
on at the great number - of polytechnic institutes founded in 
Germany within the last thirty years, has powerfully contributed 
to the development of a taste for profound scientific studies, and 
for the applications of science to all branches of the public service 
and to industry. We had been made aware of this progress spme 
years before, by the remarkable publications which appeared 
beyond the Rhine on all these questions, and what we have seen 
has only confirmed the inferences we had drawn from an examina- 
tion of the works mentioned. In this respect, Grermany appears 
to us to have made, as regards the difiusion of the sciences, aa6. 
particularly their application to the requirements of public works, 
arts, and industry, far more rapid progress than England ; and. 
it is important that France should seriously consider this matter, 
for the day is, perhaps, not far distant when Germany, joining to 
the low price of labour and to the frugal habits of its inhabitants 
all the resources of science, will become for our industry a rival as 
formidable as the one which, on the other shore of the channel, has 
hitherto most occupied our attention. 

Study of applied Science, 

In all the polytechnic institutes that we visited, the applicationB 
of the sciences are taught to the pupils not only by lessons, but \>y 

♦ See special Beport on Switzerland (p. 1 67). 
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detailed and progressire studies which they are obliged to make of 
all the parts of the art or of the services for which thej are destined. 
The engineers, architects, and mechanicians stndj and reprodnce 
by drawings and plans all the details of construction, from the 
most elementary to the most difficult and most complicated. All 
the parts of the plans must be calculated according to the rules of 
science and art. 

The pupils, it is true, make very free use of works such as the 
hand*books published by eminent professors, as M. Weisbach and 
M. Kedtenbach, but they must nevertheless have understood the 
principles on which the rules given by those learned authors are 
based. 

Chemical Laboratories and Collections. 

The chemical classes have at their disposal extensive and well 
organized laboratories, in which the pupils are allowed, on pay- 
ment of a very moderate fee, to perform manipulations, and thus 
join practice to theory. Numerous collections of instruments, 
models, minerals, and technology, and also libraries supplied with 
all the new publications, complete the means of instruction. 
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General Arrangements. 

Everywhere the halls are large, well-lighted, and space is not 
spared. Most of these institutes are of recent foundation, and the 
buildings have quite a monumental character. The rivalry of the 
different States has had something to do with this progress ; it has 
led each of them to found at least one of this kind of establish* 
ments, and to make considerable sacrifices to ensure its success. 
Such a friendly rivalry we would fain see arise between our great 
manufacturing centres, as it would in a short time, without being 
very burdensome to the State, endow the country with the in- 
struction so much needed to enable our industry to hold its own 
in the increasingly arduous struggle with foreigners. 

Distribution of the Polytechnic Institutes. 

These establishments, which resemble the Polytechnic School 
and Central School of France, are distributed through the dif- 
ferent States of Germany as follows : 



Names of States. 


Number 
orinstitates. 


Number of Inhabitants to 
each Institute. 




Per State. 


Mean. 


Austria • - - - 
Prussia - - . - 
Bavaria- - - . 
Wiirtemberg -. - - 
Saxony - - - • 
Baden - « - - 


5 


7,400,000 
17,000,000 
4,616,648 
1,788,967 
2,235,240 
1,359,291 


* 5,500,000 
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The great ineqnalities beb^6en the niimbeni of inhabitvtlB to 
ooie poljieduuo institute need occaiion no Binrprise^ nnce^ amttt 
from all condderation of population, each State has seen ihe pror 
priety of itself proriding for the intellectual wants of its p5pa« 
laiion. The number,, of inhabitants THxieh, for all German j^ 
corresponds to an institute of this kind is 6,600,000^ whilst in 
France we have only two analogous institutions for Z7^S2,22S 
inhi^itants, or one for 18,691,^0 inhabitants. ETidently' ':the 
Whole of the Gtoman States have made, for the di£^on of ih^ 
physical and mathematieal sciences, as well as for their spf>Lca<- 
tion to the public seryioes and to industry, vcliy considerable 
sacrifices, which cannot fail to produce great effects on the 
progress both of science and of industry. 

General Influence on the Progress of Science. 

Th<Kugh we have felt bound to criticize the high reiading of 
certain branches of mathematics, it is none the less true that 
the great number of ch^s open to distinguished men qf 
deience^ and the emulation engendered by the rivaliy of these 
estabUshmentSi which dispute Uie honour of possessing the mo^t 
illustrious professors, must direct many superior minds to scientific 
studies. Our most celebrated geometricians of the Academy of 
Sciences are aware of this; and, for some years past, they have 
been struck with the great scientific movement observed in Ger- 
iimn7,.as we have ourselves been by the progress made in tubing 
the appfied sciences. We think that in respect to both these 
poin!£s there is a movement taking place in Germany to which 
SVanoe ought to pay serious attention^ ' 

We hove purposely omitted introducing into the preceding 
comparison the German universities and t^ Faculties of France 
because they are institutions of Snoiher order. 

Spboial Bbanches of Instbuction. 

We have noticed, in this general Eeiport, only institutions 

which, under different names, but with nearly identical ohjecta, 

are found in the States we have visited. Besides these establish- 

notents, which together constitute an entire system, there are divers 

and in some, cases special establishments, of which we describe the 

organization in the separate reports on each country. For instance, 

special schools of industrial art, architecture, forest management, 

agriculture, navigation, and commerce, exist in several of these 

States, and we do not thin^: it necessary to quote here what we 

have said in the special reports, .where they naturally find their 
place. 

Method of teaching Drawing. 

We may add, as a general :fact, that in all kinds of tBcdmical 
instruction whatever, freehand and linear drawing rightly hold a 
prominent place ; that they serve as a means of teaching by afford- 
ing ocular demonstration of many matters which could Scarcely 
be weU understood by merely mental effort. As for the methods 
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followed for this special teaching, that which, without exception, 
from. the high school of Niiremberg to the .hnmblest villiige 
classes in Wurtemberg, has alwajs and everywhere been inos't 
successiul, is the one proposed by the late M. Dupuis, which has 
been tod much neglected in France. It consists, as evelybody 
knows, in making the pupils, either at the very outset or after a 
few attempts at copying model drawings (to give freedom to th6 
hand and accustom it to act in accord with the eye), draw from 
subjects in relief ; at first very simple, then combined and varied 
in position, rising gradually from subjects of ornaments in relief 
to drawing from the round or from nature. With a few un- 
important modifications, this system is found in nearly all the 
schools of Grermany. Persuaded as we are that one of the first 
and most in^portant measures to be taken in oi^anizing industrial 
education consists in teaching everywhere the art of drawing, 
we feel bound at once to call attention to the choice of this 
method* 

« 

Gensrai. System of Eduoation in Gebmany. 

The niost striking characteristic of the German institutions for 
national .education is the general whole— rthe arrangement of all 
thj9. establishments, which, from the primary school to the highest 
faculties in th^ university, offer the difierent classes of citizens 
a s^^s of degrees of instruction which they may need or have 
the capacity to acquire. . The representations of this arrangement 
of educational machinery, which we give in the reports on Bavaria 
and Austria,* render it perfectly intelligible at a glance. On 
leaving the primary school the child of poor parents can finish 
this first part of his education in the Sunday schools, the middle- 
class schools^, or superior primary scho<d8. He next becomes an 
appr^tice. If his family have sufficient means he goes to the 
literary schools of two ordersi according to his destination, and he 
thus attains the age of 14, either with a literary preparation 
whUdi enables him to enter on his classical studies and then to 
attend. the universities and faculties dependent thereon, or with a 
literary and scientific preparation which will enable him to apply 
hdmaelf.to higher studies and a£terwards technical applications. 

The wants of modem society have also led all the States 
of .Genntoy to that separation of studies at the age of 14, 
which has, soinewhat derisively, been designated in France a^ 
infureation^ This is in our opinion a necessity dictated, not by 
a desire to hurry on the studies, which none the less require 
eight or nine years after the primary school, but by the fact 
that youths aire now compelled to acquire a more complete know- 
ledge of a multiplicity of subjects than our forefathers possessed, 
in order to be able to meet all the conditions of the public services, 
and all the requirements ^fmaiiuAus lures or commerc e. 

To llLese different oppoftimities offered to young men who are 



* Set piK 181 and 148. 
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ipnlling and able to make complete atadies in one or the otber 
direction, are added, in the interest of the less wealthy class oF 
citizens, the schools for apprentices, the evening and Sondaj 
schools for workmen, the higher schools for girls, the apprentice 
workshops varying according to local circumstances, the schools 
and special classes for certain trades, the agricnltoral schoolfi^ 
those for pilots, &c., so that the paths of instmction are open to 
all and eyerj one according to his position, his intended career, 
or his capacity. In all these special branches of education, which 
have been organized to meet the requirements of industry, the 
govemments, provinces, and municipalities evince the utmost 
liberality in aiding, by exemptions from school fees, or by grants 
and scholarships, industrious and intelligent individuals to pro- 
secute their studies as far as possible, but without turning them 
aside firom the particular career which the social position of their 
family requires them to follow. 

It is such a system of institutions that, by the co-operation of 
patriotic citizens, of manufacturing firms, of mercantile towns, of 
the Departments and the State, we should be glad to see established 
in France ; each of them being adapted to the local wants and 
the peculiar conditions of industry and of the population. If the 
work which we have undertaken on our return firom far too 
short a stay in each of these states which we passed through 
so rapidly, can promote the solution of this important question, 
which has engaged our attention for many years past, we shall be 
amply compensated for the long researches it has entailed. 

COMPASISON OF THE EXPENDITURE FOS PUBUC InSTBUCTION IK 

DIFFERENT COUNTRIES. 

Some benefit can hardly fail to accrue fi*om a comparison of the 
sums that the different States on which we have been able to pro- 
cure information appropriate for normal expenses to the depart- 
ments of War and of Public Instruction. In making this com- 
parison, we must not lose sight of the fact that in all the German 
States, as in France, the expenses relating to primary instmction 
are paid by the towns, provinces^ or Departments, and that the 
State intervenes only when these have not sufficient resources. It 
is therefore just in making this comparison to take into acconnt 
for all the States only the sums stated in the official budget.* 
On the other hand, the extraordinary appopriations for found- 
ing educational establishments being liable to vary with circum- 
stances, they also must be left out of the account. 

By following this course, and taking the budgets of the entire 
expenditure, the war budget and that of public instruction, we 
obtain the following table : 



* In France, for instaoce, whilst accardbg to the oi&nal statement, 
Ko. 23, of the Ministry of Public Instraction, t& total expenditure made by 
the country amounts to 71,453,579 fir., the sum entered in the Budget is only 
6,509,100 fir., the rest is supplied by the towna imd departments. 
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It is seen from the comparfttive results contained in this table 
that the secondary Qerman States^ whose independence is based 
on the law of nations and the faith of treaties, and whose extent 
or political interests do not oblige them to maintain a concdderable 
military force, can and do make sacrifices for public edacation 
proportionallj &r greater than the most powerM States, while 
the arerage taxation per head is much lighter. Education, the 
souroe of public and private wealth, is there developed while the 
military expenditure is diminished ; which explains why, not- 
withstanding the extension everywhere given to public works and 
the expenditure thereby occasioned, the finances of these secon.- 
dary States are in a condition so flourishing that several of them 
have been able to alleviate the public burdens instead of in- 
creasing them, and this ev^i after improving the condition of 
the public functionaries. 

'jime tSW. 
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Primabt Instruction. 

A Boyal or£nance, dated 26th of May 1848, repeats and con-^ 
firms in the following terms the rules established for primary 
instmctiim. 

" Ebnest Augustus, by the grace of God, King of Hanover, 

'< § 1. The teaching in the primary schools remains, accor^^g 
" to the constitutionfd law of the country, under the supervision 
" of the ecclesiastical authorities dependent on the ministry of 
" Public Instruction and Worship. 

" § 2. Our Minister of Worship shall determine the matters to 
*^ be taught, the duration of the instruction ; he shall take the 
" measures necessary to secure re^lar attendance at the schools. 

** § 3. The children of every inhabitant of the country are 
" boimd to attend the primary schools during the prescribed 
" period, unless they attend the dasses of an educational esta- 
*' blishment of a higher order, or receive from private teachers 
** the required instruction. The spiritual authority of their com- 
" munion may grant a dispensation. 

" § 4. The age at which attendance at school becomes compul- 
**^ BOfy is six years. 

" § 5. This prescribed period ends at the age laid down by 
'' law in the different provinces of the kingdom and for the 
** different religious communions. Wherever there may be no 
**" regulations laid down on this subject, our Minister of Public 
" Instruction and Worship is empowered to fix the time. 

" § 6. Private instruction does not dispense with attendance at 
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~^ flie prhnsry sciioois unless it eomprises iH tlie matters *^iig1il 
^ in the latter, and unless the capacity of the teacher is leoogniaed 
^' bj the anthorlties charged wifii the supervision of the primarj 
" schools.'* 

The number of primaiy schools in this Idngdom is 3^600 finr a 
population of 1,910,000 sonla^ or abont one schocd for each 500 
inhabitants. The number of children bonnd to acquire primaiy 
instruction is 315,000. The number who actuaUy attend the 
schools is 296,000, or 96 out of 100 children enrdled. The 
remainder are taught at home or in the very nmneroos priTate 
schools. The law rendering education ccnnpulsory is enforced 
with great strictness, and yeiy few boys are found widMnit 
elementary instruction. 

Imfbotement Schools {Fortbjldung-Schulen) fob 

ApPBEKnCES. 

Trade corporations or guilds still exist in the kingdcnn, but 
their priyil^es are pretty narrowly restricted. An apprentice 
cannot become a free member of his trade without receiving the 
approbation ' of a committee of members of the guild, presided 
over by a delegate or member of the muncipal counciL Among 
the conditions imposed on apprentices is that of having regnlaiiy 
attended the evening classes, and in winter especially the Sunday 
classes, in the sdiools established for the purpose, at tlie expense 
of the towns. In these schools, the apprentices improve them- 
selves in reacBng, writing, German, arithmetic, and especially in 
the drawing of omamen^ to which is added a little linear 
drawing and. geometry. The number of these schools in the 
whole kingdom was 37 in 1863, and they were attended by 
nearly 5,000 pupils or apprentices. 

The subjoined table gives the particulars : — 
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Trade School op the City op Hakoyer. 

Besides the provincial schools there is a very important one in 
the capital, which in the school year 1863-64, had no less than 
881 pupils, of whom 608 frequented the school properly so called, 
234 the preparatory school, and 39 both schools. The drawing 
classes of the preparatory school were attended by 337 pupila, 
and those of the school proper by 334. 

In the school proper the pupils were classed as follows ; — 
Freehand drawing, 3rd division - - 102 

Special drawing, 4th division - - 149 

Linear drawing, architecture, modelling, 2nd 

division - - - . '67 

From the cast - - . . - 26 



Total - 344 



Apprentice-School. " 

There is only one apprentice-school in the kingdom. It teaches 
weaving, but is not of any great importance. 

Workmen's Societies. 

In 1862-63 there were, in the kingdom of Hanover, nineteen 
workmen's societies, nearly all composed of operatives. The 
majority of the masters and foremen did not belong to them. 
Thew societies have an organization similar to those of the city 
of Hanover, which we shall describe presently. The total 
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Dumber of their members was about 2,376, with 210 honorary 
members. Their libraries contained above 6^000 different works. 

The citj of Hanover has three societies of this kind; the first 
for apprentices, the second for workmen^ the third for masters and 
foremen. This last, which counts among its members several 
professors, who give lectures, meets in the assembly room, com- 
mon to the gymnasium and the practical school ; the only subjects 
treated in these sittings, which take place on Mondays, are indas« 
trial questions. 

The society of apprentices was instituted under special patron- 
ise, and is carefully superintended ; it consists of 300 members. 

The society of workmen is composed almost exclusively of 
workmen. The masters and foremen who have a great number of 
hands under them, rarely attend these meetings. This society 
has 900 members in Hanover alone, and meets in premises hired 
for the purpose every evening from seven to half-past ten o'clock, 
on Mondays from four to half-past ten, and in the daytime on 
Sundays and holidays until eleven at night. 

A candidate for admission must be 17 years of age, and have 
completed his apprenticeship ; he must belong to a respectable 
trade and be of good character. On applying for adhnission, 
the candidate must pay 7^ silber groschen. His name is then 
written on a board kept for the purpose, and exhibited for a 
fortnight in the hall where the meetings are held ; he is then 
admitted if there be no opposition. Besides the benefited mem- 
bers, there are honorary members, whom the society chooses from 
among the manufacturers or men of science who have rendered 
services to industry. The monthly payment of members is 5 
silber groschen. It must be paid punctually, except in case of 
illness, under pain of exclusion and posting of the defaulter's 
name. 

The society is governed by a committee composed of 10 mem- 
bers, all elected in general meeting and obliged to accept the 
office. It has also a literary committee, a committee of feasts, 
and a victualling committee, who buy wholesale and sell retail to 
the members for ready money whatever provisions they may 
want. There is also a committee of accounts, and of arbitration 
and law, for defending the rights of the members. The subjects 
of the lectures and debates are determined by a committee of 
education, Jn which are a certain number of professors. The 
arbitration committee receives the complaints of members, and 
endeavours to conciliate the parties. It is composed of twelve 
members, judges, and six substitutes. It pronounces its decisions 
and inflicts penalties, to which the members must submit under 
pain of exclusion ; but appeals are allowed to a general meeting. 

The society has a library of 2,000 volumes, and a reading-room 
lighted in the evening. It lends books to members on receiving 
a guarantee deposit of 20 silber-groschen and the address of the 
borrower. Besides the lecture haD, tiliere is a room for smoking, 
refreshments, and reading the journals, and several others for 
classes given by paid professors to the members who choose to 
attend, 

22925. o 
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The sabjecto of inttnictioii in these classes the length of the 
leieons, and the number of pupilt, in 1863, were : — 
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linear drawing 
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German language 




76 


Singing • 
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Writing 
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30 
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English 

Cnttinij^ out coats - 
ModeUing and wood 

earring* 
Oymnasties- 

Total 
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Tlie Hanover society has a revenue of 1,300 tfaalers, whidi is 
carefuUj administered bj a special committee. There are 900 
members in alL The present number of these workmen's societies 
is about 26 in the kingdom of Hanover only ; the members are 
estimated at 6,000, 

The worst fault and danger of these associations is in the 
e9prU de corps which unites them, and which in times of distur- 
bance might enable reckless leaders to have at their command a 
great number of men easily misled and excited. It must how- 
ever be admitted, from the preceding table of the classes and the 
number of attendants, that such institutions may be usefol, but 
they should have a different organization, of which we fijid a good 
model in the evening and Sunday classes established for worbnen 
in Austria. 

PiucTiCAi. School of Hanoveb. 

In the kingdom of Hanover the gymnasia for the dassical 
teaching which leads to the studies of the University, and liie 
practical schools {Real'Sehulen)^ where the classies arjd lAso 
taught, but on a restricted scale, as we have already stated, are 
usually established in the same building, but still altogether 
separate and with distinct professors. Tliere are thud in the 
kingdom seventeen gymnasia and seventeen practical schools^ 
more or less complete as to the classes. We will speak h&n 
only of the practical sdiool of the city of Hanover^ one of ^e 
best organized that we visited. 

^ This institution was founded in the year 1835, for the educa- 
tion of young men whom their parents intended to follow trade 
or industry. At first it was intended to combine elemeatey, 
literary, and scientific studies wiih lessons more especially, relatiog 
to <ionidierce; bat subsequently,' following the example of tto, 
Prussian Gk>vemment^ the Hanoverian authorities excluded from 
the course of iiustruction in this school all matters either technical 
or special ; so that it is now an establishment for limited daesictl 
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teaching. The studies, which may comprise even primary instruc- 
tion, are separated into two divisions, of which one, called the 
preparatory school (vorschule), is in reality only a primary school, 
comprising a three years' course ; and the second, which con- 
stitutes a practical school properly so called, has seven classes 
of one year each. Children, therefore, admitted into the pre- 
paratory school at six or seven years of age do not leave the 
practical school until the age of 16 or 17, that is, after studyii^ 
.ten years. 

The ^t of its being a day-school, and of the boy going home 
every day, renders this long period of study less wearisome, 
although it seems very long for the end to be attained. 

The course of instruction is chiefly literary and has nothing 

technical about it ; the subjects are :— ^Religion, German, French, 

£nglish, Latin, mathematics^ arithmetic, history, geography, 

physics, chemistry and mineralogy, natural histoy, writing, firee- 

■ hand drawing, linear drawing, singing. 

' - -The study of German, French, abd Latin occupies most time ; 
tnti^h less is devoted to English, but the analogy of that langoa^ 
with French as to the grammar, and with Grerman as to words, 
renders its study easy to those who already know the two odier 
lai^uages. 

In this school, as in those of Prussia, the number of pupils 

who go through the whole course of study is. but a fraction of 

those who commence^ About one-half of the pupils leave, school 

at the third class, and less than one-third go through the entire 

•course. * • '.. 

The school fees range from 18 to 24 thalers per year. iThe 
building which contains the practical school id also the seat of 
the gymnasium; but the two establishments are perfectly distinct. 
The only things they have in common are a handsome front 
towards a public square and a great hall, called .the Hall of 
Entertainments (Fest^JEfalle)* This building, which is very hand- 
some and well-fitted for its purpose, cost the city of Hanover 
230,000 thalers. The rooms are spacious, well-aired, and warmed 
by huge earthenware stoves, which might probably be made, with 
some few modifications, to serve as ventilators. 

The total expenses amounted in 1862 to 11,345 thalers ; the 
school fees produced 8,100 thalers ; the city pays the difference, 
3,245 thalers, and in addition to the building, supplies the 
furniture. 

CoMMfiRCiAL School (Hanjdbls-Scbule). 

lu the building used for the practical school, the municipality 
of the city has established a commercial school intended to 
complete the education of the boys who leave the primary school 
and mean to follow commercial pursuits. This foundation has 
replaced the courses of commercial instruction, book-keeping, &c., 
which were suppressed in the curriculum of the practical school. 
The M^chants' Guild, with the consent of the municipal 
authority, selects the young commercial apprentices who .are to 

o 2 
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follow the coarses of this school ; attendance then becomes 
compulsory on the pupils, and the masters are bound to allow the 
necessary liberty. 

This establishment consists of a preparatoiy school, for teach- 
ing writing and arithmetic to boys not sufficiently advanced, and 
of the commercial school properly so called, the studies of which 
extend over two years, divided into four terms of six numtba 
each. The subjects taught are: — Commercial correspondence^ 
commercial geography, written and mental arithmetic, caligraphy, 
FVench and £nglish ; in the first and second class book-keeping 
is added ; and in the third and fourth the art of commerce. In 
case of non-attendance the masters are apprised, and are bound to 
sign the paper conveying the notice* If a pupil has been kept 
away by the master, information of the fact is given to the 
magistrate. The dasses are held from six to eight in the 
summer, and from seven to nine in winter. 

This school has a small library where the pupils can borrow 
books, when guaranteed by their employers. All the lessons are 
equally compulsory, and the school fee is 4 thalers per half-year 
in the preparatory school, and 7 thalers for the commercial 
school properly so called. The pupils who have completed the 
two years' course are allowed to pass an examination before a 
committee of tradesmen, who deliver a certificate of capacity to 
the deserving. Those who have attended a part of the lower 
classes receive only a certificate relating to those classes. 

BUILDING-TBADE SOHOOL (BaUGBWBRBE-ScHULB) AT NiEKBUJSa, 

This town has a school especially intended for workmen in 
the building trades, and also for masters of the same profession. 

The school is open only in the winter season, from the 21st 
October to the end of the last week in March. It is divided into 
three classes. 

Srd Class (lowest). .^ ^ ^„ 

^ ' Number of Hours 

per Week. 

German language. — Orthography, short composi- 
tions - - .... 8 

Arithmetic and algebra, as far as proportion, ex- 
traction of roots, and equations of the first degree 9 

Plane geometry.— Equality and simUitude of tri- 
angles, calculation of areas - - - 7 

Linear drawing and descriptive geometry. — Joint- 
ing, roofs, framing - - - - 15 

Physics. — General elements - . - 4 

Architectural drawing - - - - 5 

Free-hand drawing and ornament - - - 12 



Total - - 60 

2nd Class. -— 

German language. — Syntax, punctuation, business 

letters - - - - .. - 4 

Algebra. — Involution, evolution, equations • 6 
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Nmnber'of Honn 
per Week. 

Plane and solid geometrj. — Similitude, polygons, 
the circle, planes, cubature - - - 4 

Descriptive geometry. — ^Framing of roofs, vaalts, 
staircases, compound apparatus, parts of ma- 
chines, shadows, perspective - - - 8 

Technical physics. — Forces, effects, centre of gra- 
vity, simple machines - - - - 4 

Lessons on buildings for stone-cutters, masons, 
carpenters, slaters, with drawing of plans, sec- 
tions, elevations, orders, entablatures, details - 21 

Lessons on building materials - - - 3 

Drawing of ornaments, from models - - 6 

Modelling in clay or plaster, wood or stone - 4 

Total . . 60 

Ist Class. 

German language. — ^Written and oral compositions 2 
Manufacturers' book-keeping - - - 2 

Algebra, geometry, plane and solid (repetitions and 

exercises) - - - - - 4 

Practical geometry. — Surveying of land, roads, 

parts of towns, levelling, plotting - - 4 

Technical physics. — ^Machines employed in build- 
ing, resistance of materials, pressure of water, 
hoisting machines. Mechanics connected with 
building > - - - - - 6 

Course on building. — ^Erection of houses, &c. Study 
of ground. Foundations. Establishment of 
complete projects with estimates. Design of 
building. Laws affecting buildings - - 30 

Drawing of ornament - ... 6 

Modelling in plaster and day, stone and wood - 6 to 12 

Total - • 60 to 66 

This school, in 1863-64, had 14 professors and 195 pupils, of 
whom there were 89 masons, 87 joiners, 2 tilers, 9 millwrights 
and fitters, 7 cabinet-makers, 1 locksmith. 

The majority of the pupils were from 17 to 25 years of age ; 
the youngest was 15, and the eldest 37* 

Polytechnic School. 

This establishment, foxmded on the 2d of March 1831, under 
the name of Superior Industrial School, imder the direction of 
Dr. Karmarsch, who is still at its head, cfianged its designation to 
Polytechnic School in 1848. Its organization presents consider- 
able analogy with that of the universities, in so far as, though it 
prepares the pupils for special and technical destinations, it leaves, 
as to the choice of the courses to be followed, much greater latitude 
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thnn several other schools of the same kind. Free auditors having 
no particular destination, and pupils for the drawing lessons only, 
are also admitted, besides those in training for particular branches 
of industry. 

The chief subdivisions of the teaching are regulated with a 
view to giving the instruction necessary : 1. For manufacturing 
chemists ; 2. For agriculturists ; 3. For surveyors ; 4. For me- 
chanicians and constructors of machines ; o. For architects ; 
6. For hydraulic, railway, and road engineers. 

The programmes of the studies indicate for each of these spe- 
cialties what courses the pupils are expected to follow, and, when 
once the choice is made, those courses become compulsory. In 
order that the special courses may be attended with profit, the 
pupils must show that they possess a certain amount of Imow- 
ledge, or else prepare for them by attending the classes of what is 
called the preparatory school. 

To be admitted as a pupil in the preparatory school candidates 
must be 16 years of age, and 17 for the upper school or for 
special divisions. The instruction required for the preparatory 
school comprises the German language and the habit of com- 
position therein, the use of decimal fractions, the roles of three 
and of proportions, the elements of algebra, plane geometry, and 
general notions of geography and history. As for the special 
courses of the superior school, candidates must be masters of the 
matters taught in the preparatory school, of which we give the 
details below. However, the pupils who intend to follow only 
the courses of natural history^ are not obliged to undergo an 
examination in mathematics. No examination whatever is im- 
posed on those Tdio mean to attend only the lessons on drawing 
and modelling. 

Programme of the Preparatory School, — Elementary mathe- 
matics, algebra as far as equations of the third and fourth degrees. 
Elements of geology and botany. Elements of mineralogy. Free- 
hand drawing. Linear drawing. Elements of descriptive geometry. 
Programme of the Upper School. — Pure mathematics, in two 
courses, as far as the calculus of variations. Descriptive geometry. 
Practical geometry. Mechanics. Higher mechanics, theoretical 
and applied. Construction of machines. Study of machines. 
Study of prime movers and other machines. Building construc- 
tion, in three courses. Beads and railways. Bridges and 
hydraulic constructions. Geology, mineralogy, and physical 
geography. Pure physics. Applied physics. Chemistry, theo- 
retical and applied with manipulation. Manual labour, including 
instruction in working in metals and in wood, spinning and 
weaving, modelling, and the construction of small models. 

Plans of Studies, — To enable the pupils to select the courses 
which they may attend, and to prevent numerous inquiries, the 
general regulations state that the preparatory school comprises, 
in the course of a year, the following subjects : zoology, botany, 
mineralogy, elementary mathematic8,Jfree-hand and linear drawing. 

The order of the studies, after leaving the preparatory school 
nd for special branches, is shown by the following programme :— 
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For Chemists: — 

1^^ y«ar.^-Freparatory schooL 

2nd year, — Theoretical chemistry, technology, theoretical 

and applied physics and mechanics. 
Brd year, — Geology and physical geography, or instead, 

general knowledge of machines and applied chemistry. 
4th year, — Chemical manipulation. 

For Agriculturists : — 

1st year. — ^Preparatory school. 

2?id year, — Theoretical chemistry, technology, physics, 
mechanics. 

Zrd year, — General knowledge of machines, first course of 
hnilding construction, practical geometry Vid dravring of 
plans, or else chemical manipulation, practical chemistry. 

For Surveyors: — 

1^^ year. — Preparatory school. 

2nd year, — ^First course of higher mathematics ; theoretical 
and applied physics ; descriptive geometry. 

3rrf year. — Practical geometry with drawing of plans. Geo- 
logy and physical geography. 

For Mechanicians and Machine Makers ;— ^ 
1*^ year, — ^Preparatory school. 

2nd year, — ^First course of higher mathematics ; mechanics, 
technology, descriptive geometry, theoretical physics. 

Srd year, — ^Knowledge of machines, oonstmction of machines, 
first course of construction, hi^er mechanics. 

4th year, — ^Knowledge of special machines ; second course 
of higher mathematics, pure chemistry, applied physics. 

For Architects .•— 

1st year* — Preparatory school 

2nd year, — ^First course of higher mathematics ; technology, 
descriptive geometry, mechanics, theoretical physics. 

Srd year, — First course of construction, and ornamentation, 
practical geometry and drawing of plans, general know- 
ledge of machines, modelling, drawing from the cast. 

4th year, — Second course of construction, and omamentar 
tion, physical geography, construction of roads and rail- 
ways, modelling and drawing from the cast. 

5th year, — Third course of construction, and ornamentation, 
bridges and hydrauUc constructions, theoretical chemistry. 

For Civil Engineers : — 

1st year, — ^Preparatory school. 

2nd year. — First course of higher mathematics ; technology, 

descriptive geometry, theoretical physics, and mechanics. 
3rd year. — Second course of higher mathematics; first 

course of building construction ; practical geometry and 

drawing of plans, construction of machines. 
4th year, — ^Road and railways ; second course of building 

construction ; higher mechanics, physical geography, and 

applied physics. 
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6ih year. — Hydraulics and constraction of bridges^ third 
course of bnilding constroctiou ; special machines, and 
theoretical chemistry. 

Pupils and Auditors. — ^According to the statistical retoms 
the pupils of the Hanover Polytechnic School come from the dif- 
ferent institutions in Uie following proportions : — 
Out of 100 pupils admitted, there came from : 

The classical gymnasia - - - . 18'3 
The upper middle-class schools, practical and 
technical schools, the practical gymnasium, the 

schools of commerce and of mines - - 18*9 

From private tuition . . - - 21-9 

From workshops and factories • • . 26*6 

From other polytechnic institutes - - 4*8 

From the builders' schools ... S'8 

From the lower schools - - - - 0-6 

Officers and government clerks - - - 4*5 

Professors • . - - - 2*1 



Total - . 100 

The pupils of the upper school may attend any courses they 
choose, provided the standing regulations and the regular order 
of studies be not infringed. All the pupils are bound to 
attend the courses punctually, to be present at the exercises, 
drawing, manipulations, and to observe, in general, the rules 
of the school, which are made known to them when admitted. 
At the end of every year, in the month of July, the pupils who 
make the application, and whose number is mostly two-thirds or 
three-fourths of the whole, are admitted to examinations bearing 
on the whole course of instruction and on their work. 1£ 
merited, a certificate is delivered to them, declaring their regular 
attendance and proficiency. These certificates are of three 
degrees ; in certain cases, the words " with distinction ** are added, 
and books are given as prizes. 

Persons occupying an independent position, or who attend the 
universities, may be admitted as free auditors. These last are not 
entitled to claim certificates of progress and application. Those 
who do not fulfil the conditions above mentioned may be admitted 
as free auditors on a written application from their parents or 
guardians, and in this document the applicant must state that he 
is aware that the person for whom he acts has no right to expect 
a certificate. Any person who has entered his name as a fr^e 
auditor has the privilege, during the first three months, up to 
New Year's Bay, of being admitted as a pupil by merely making 
known his wish to the Director. 

Observations. — The details which have been given show that 
the order of the teaching is so regulated that, for certain impor- 
tant divisions, such as those of mechanicians and architects, 
pupils may receive a very serviceable amount of technical instruc- 
tion, with the aid of elementary mathematics, and enter upon the 
practice of their professions without going through the whole 
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course of studies. Such an arrangement is very suitable for 
many young men, and in no way injurious to the soundness of 
their education. 

Thus, to enable them to attend the first course of mechanics, 
the course of construction of machines, those of hydraulics, 
prime movers, and of the principal machine-tools, and for the 
drawing up of projects relative to these machines, the mechanical 
engineers do not require more than the elementary and fundamental 
principles of geometry, algebra, trigonometry, and descriptive 
geometry. There is no necessity for them to study the higher 
pure mathematics, which, notwithstanding their utility, present 
considerable difficulties to certain minds, and require no little 
time and effort. The same may be said of the instruction given to 
architects; for after attending the first two courses of construc- 
tion, the pupils may have acquired the knowledge necessary for 
ordinary buildings (construcHons civiles anUnaires). 

This gradation of instruction greatly diminishes the inconve- 
nience, above-mentioned, of the high reading in the second course 
of pure mathematics. Moreover, the table showing the distribu- 
tion of the students among the different branches of learning 
which we are about to give, justifies our observations ; for it will 
thereby be seen that whilst 89 pupils are inscribed for elementary 
mathematics, and 83 for the first course of higher mathematics, 
there are only 14 for the second course of the same studies. 
It is therefore more than probable that a small proportion of 
the 83 pupils of the fii'st course really profit by those lessons^ 
The truth of this observation seems to have been recognized, 
for the second course of higher mathematics has ceased to be 
obligatory since 1863-64. 

Distrihuiion of the Pupils among the different Branches of 
Instruction. — This table relates to the year 1863-64. 



Sulogeots taught. 


Number 
of Pupils. 


Subjects taught. 


Number 
of Pupils. 


Elementary mathematics - 


89 


Zoology and botany 


52 


Pure 1 Ist course 
mathematics j 2ndcour8e 


83 


Mineralogy 


67 


14 


Geology - - - 


40 


Mechanics 


93 


Theoretical physics 


34 


Higher mechanics 


60 


Technical physics - 


10 


Practical geometry 


57 


Theoretical chemistry 


50 


Descriptiye geometry 


73 


Technical chemistry 


27 


Study of "1 Ist course - 
machines- '2nd course 


86 


Practical chemistry 


29 


37 


Technology 


82 


Construction of machines - 


65 


Linear drainng •• 


79 


Construction 1 1st course - 


79 


Free-hand drawing 


96 


of buHd- y2nd course 


45 


From the round and reliefs 


10 


ings - J 3rd course - 


27 


Modelling 


5 


History of the art of build- 


15 


French language - 


11 


ing. 




English language - 


21 


Construction of roads and 


39 


History - - - 


16 


bridges. 




Laif and police of buildings 


20 


Hydraulic constructions - 


30 
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This table dearl j shows what courses best suit the reqnirements 
of Hie class of persons who attend institutions of this kind. 

They are in the order of the preceding table ; — Elementary 
AathematicB ; first course of pure mathematics (which might be 
simplified) ; elementary mechanics (which might be extended) ; 
practical geometry ; descriptive geometry ; the study of machines^ 
first course (which might be made more elementary) ; the eon- 
stmction of machines ; building construction ; zoology and 
botany ; theoretical chemistry ; technology ; linear drawing ; 
free-hand drawing. 

It would therefore seem that attention ought to be directed 
principally to these difierent branches of learning, and every effort 
made to facilitate their study by the adopti<m of the simplest 
methods. It seems clear that the teaching of the sciences of a 
high Older has a repellent effect on the pupils. That physics 
should be among the number of the studies least followed is re- 
markable and much to be regretted. There are, perhaps, par- 
ticular causes for this, but, in any case, that science ought to hold 
a higher rank in the programme and to hare greater facilities 
for experimenting. 

Number of pupils, — In the year 1862-63 the total number of 
pupils was 440, of whom 379 were regular pupils and 61 free 
auditors ; there were also 85 in the preparatory school. The great 
majority of the pupils in the higher school were from 11 to 20 
years of age, one- twelfth only were 16, and about one-eighth 17 
years of age. 

Number of professors. — The establishment has 21 regular 
professors, three tutors, and several special teachers. 

Budget — The yearly expenses amount to about 23,750 francs, 
of which 31,500 francs are covered by the school fees. The State 
pays the balance and likewise supplies the building and all the 
furniture. The original outlay for the teaching apparatus was 
about 100,000 francs, and a sum of from 8,000 to 9,000 francs is 
Appropriated yearly for additions. 

Collections, — ^A very good library, containing I5fi00 volumes 
of literary and scientific works, is placed at the disposal of the 
professors and pupils, who are allowed to take home the books 
they may want. Technical albums and very numerous collections 
of drawings are placed in the class-rooms, to be consulted by the 
pupils. A gallery of models of machines, well selected and in 
great variety, contains numerous models on reduced scales, which 
can be carried into the class-rooms when required. A techno- 
logical collection of raw materials and productions of the chief 
industries of the country, exceedingly well classified, is especially 
rich in illustrations of the metallurgical and metal working 
industries. 

The chemical laboratories, one for the professor, the other ixy 
receive 20 pupils in chemistry, are well organized and supplied 
with collections necessary for study. There is also another labo- 
ratory specially devoted to assaying by the dry method. The 
cabinet of physics is not remarkable, though tolerably well sup- 
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pli^d with the principal instruments. Those ^r land surveying 
and plotting ire provided with all the a|^aratus necessary for 
pr^iCtical application: There is no workshop for mechanics, be* 
cause it is bdildved that it would be Itttle fi^quented by the 
pupils, and that its products would not be in proportion to its 
cost. 

In iMs kingdom, the ministerial departments being few in 
number, the polytechnic school is under the management of the 
Ministry of Public Instruction and Worship, and the studies are 
supervised by a superior council dependent on that ministry. A 
committee presided over by a member of the municipal council 
has the control of the financial management. The professors meet 
once every month to confer on questions of instruction and dis- 
cipline. 

From i;hese particulars it will be seen that the Polytechnic 
School of Hanover, one of the oldest in Germany, well deserves 
the high reputation it enjoys. It may be taken as a model for 
such institutions, combining as it does the characteristics of a 
university with those of schools more especially technical. 



The general budget of the kingdom of Hanover, for a population 
of 1,910,000 souls, amounts to 78,654,750 francs. Of this sum 
the State devotes to the military service 10,182,000 francs, or 
0*128 of the whole budget^ and to public instruction 996,233 
francs, or 0-013 of the whole budget. 

This account of the different establishments for the difdision 
of knowledge, from the most rudimentary teaching to that of the 
pure and applied sciences of the highest order, shows that the 
most liberal spirit has constantly inspired the Gk>vemment of 
Hanover from the time of Leibnitz to the present day. 



MBirTS or THB mrcarr or BsmrB'vncx. 



Collegium Cabolinuh. 

The present object of the college is to prepare young men by 
a scientific and technical education^ for the special careers of— - 
Mechanicians, Civil Engineers, Architects, Metallurgists, for 
mining and salt works, Manufacturing or dispensing chemists, 
Forest engineers, Agriculturists, Officers for railways and roads, 
and Surveyors. 

These subdivisions appear to be rather too numerous, and 
part at least might be witiidrawn or taught at separate establish- 
ments. From the comprehensive curriculum, each pupil chooses 



44 

the subjects required for his fatare destination. But when the 
pupU has entered his name for a particular line of studies, and lie 
wishes to obtain from the College a certificate of proficiency he is 
obliged to follow all the courses taught in that technical brandb. 

Besides these special studies there are general courses of litemr 
ture, living languages, history, general and political geography, 
statistics^ political economy, which the pupils are encouraged to 
follow as useful adjuncts to the scientific teaching* 

The duration of the complete studies of the nine techiUGal 
divisions is fixed as follows :— 

Banttonofrtlfte 
special ifeudies. 

1. Construction of machines ... 3 years. 

2. Civil engineering, construction and archi- 

tecture - - - - - 4 

3. Metal works and salt mines - - 3 

4. Manufacturing chemistry - - - 3 
6. Dispensing chemistry - - - 1 

6. Forest economy - - - - 2 

7. Agricultural economy - - - 2 

8. Service of railways and posts • - 1 

9. Government survey - - - 2 

The teaching elementary mathematics, experimental physics, 
general chemistry, the rudiments of the natural sciences and of 
free-band drawing, is common to all the divisions. Moreover, 
proof of sufficient preparatory instruction is required for admission 
to each of the special divisions. 

At the end of every year's studies, the Director and professors 
decide as to the passing of the pupils to the upper class of their 
division. Those whose proficiency is doubtful have to undergo, 
on their return after the vacation, a special examination, after 
which the decision is given. A pupil who has followed the com- 
plete courses of his division receives on leaving a certificate 
declaring his proficiency. 

Besides the pupils regularly matriculated for the technical 
divisions, free students are admitted to certain courses, as well as 
to the lessons in drawing, painting, and sculpture ; young men are 
at all times admitted to the class rooms and studies. 

Numerous and well arranged collections and a good library are 
placed at the disposal of the professors and may be used by the 
pupils. 

The following tables show the number of hours allotted weekly 
to each branch of instruction for the special divisions. Each 
paragraph corresponds to a half-year. 

The pupils who do not follow the plan of studies indicated for 
any special branch are not entitled, on leaving, to receive the 
certificate relating thereto. 

The courses marked (*; are not compulsory ; but the pupils are; 
earnestly recommended to follow punctually the courses comprised J 
in their studies, and not to neglect those which tend to the 
general culture of the mind. 
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First Technical Division. — Mechanicians and Constructors of 

Machines* 

In order to shorten the length of the studies, the pupils begin 
to attend the special courses before their instruction in the higher 
mathematics is completely terminated. The courses of construc- 
tion of machines are to follow simultaneously and in connexion 
with those of mechanics, the study of machines, of projects, and 
exercises of construction. 

Number of 
Hoan 
1st Tbab. -18T Term, per Week. 



Arithmetic and algebra 

Greometry and trigonemetry - 

Knowledge of instruments - 

Experimental physics 

Inorganic chemistry - 

Free-hand drawing - - - 

2ni> Tsbm. 

Stereometry and spherical trigonometry 

Equations - - - - 

Analytical geometry 
•Practical geometry - - 

Experimental chemistry, second course 
♦Drawing of plans - - - 

Free-hand drawing - - - 

2nd Ybab.— 3rd Trrm. 

Differential calculus, 1st course 
Descriptive geometry, 1st course 
Mineralogy - - - - 

Technical chemistry, 1st course 
Drawing of machines 

4th Term. 

Differential calculus, 2nd course 
Descriptive geometry, 2nd course - 
Geology - - - ^ 

Mechanics, 1st course 
Elements of building construction - 
Drawing of machines 



- 5 

- 5 

- 2 

- 5 

- 5 



5 
2 
5 
5 
5 



5 

4 
5 
5 



5 

4 
5 
4 
4 



Second Technical Division. — Construction of Buildings. 

The divisions for the construction of buildings, for civil 
engine^ing, and for architecture have nearly all the preparatory 
studies in common ; they have also several points in common 
with the special studies. So, when the pupils have decided for 
one or other of the eight subdivisions, it is only in the exercises 
of drawing, projects and the applications relating thereto, that 
their teaching differs from that of the other two subdivisions. 
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18T YSAB.— 18T TkBX. 

Arithmetic and algebra 
Greometrj and trigonometry 
Knowledge of instruments - 
Experimental phjaicSy 1st eoorse 
Inorganic chemistry 
Free-hand drawing - - - 

2iii> Tbbx. 

Stereometry and spherical teigonometry 

Theory of equations 

Analytical geometry 

Practical geometry - - - 

Experimental physics 

Drawing of plans - - - 

Free-hand drawing - - . 

2ni> Year. — 3rd Tbrx. 
Differential calculus, 1st course 
Descriptive geometry, 1st course 
*Land surveying - - - - 

Technical chemistry . . « 

Mineralogy - 

History of architecture, Ist course • 
Drawing of ornaments ... 

4th Tbbh. 
Differential calculus, 2nd course 
Descriptive geometiy, 2nd course - 
*Higher land surveying - - - 

Geology - - - - - 

Mechanics, 1st course ... 

Elements of building construction, 1st course 
Drawing of ornament ... 

Architectural drawing, ... 

Sad Ybail-— 5ih Tsbm. 
Differential <;alculus, 3rd course 
Descriptive geometry, 3rd course ' - 
Technical physics, 1st course 
Mechanics, 2nd course - - 

•Elements of building construction, 2nd course 
Architectural drawing and construction 

6th Tebu. 

Technical physics, 2nd course - * 

Mathematical physios, 2&d course - 
Mechanics, 3rd course - 

Elements of building construction, 3rd course 
History of airchitecture, 2nd course - 

.Building* materials - - ^ - 

• Arcbijtecturardrawing and construction 



Hfwmlheret 
Honn 



5 
5 
2 
5 
5 



5 
2 

$ 
6 

5 



6 

4 

2 

5 

' 5* 
2 



5 
4 
3 
5 
4 
1 



2 
4 
2 

5 
4 



2 
2 
4 
4 
4 
2 
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Number Of 

Hours 
per Week. 

- T 

- 2 

- 4 

- 4 

- 8 



- 4 

- 4 

- 2 



4th Ysab.— 7th Term. 

Analytical mechanics - . - 

Mechanics of building .... 

Boads and railways - . « 

Building of bridges - - - . 

Civil law - - - - . 

Drawing of buildings - - - 

Architectural {M^ojects - . . 

Landscape drawing - - . . 

8th Tebm. 

Hydraulic constructions ... 

Study of machines - 

Law relating to the erection of buildings 

Drawing of constructions - - - - .^ 

Architectural projects - - - - _*. 

Landscape drawing - - . - - — 

Third Technical Division.^^Salt Mines and MetaUurgical 

Works. 

These two subdivisions require the same preparatory studies. 
For the salt-mines a sound knowledge of geology and fossils 
is required, and for metallurgical works great proficiency in 
chemistry and mineralogy. 

Nnmberof 
Hours 
IST Ysjut.— 1st Tbbm. pe' Week. 

Arithmetic and algebra - - - ,. "5" 

Geometry and trigonometry - - - 5 

*Bjiowledge of instruments - - - - 2 

Experimental physics, 1st course - - - 5 

Liorganic chemistry - - » - 5 . 

Free-hand drawing - - - - . «^ 



2nd TttBif . 

Stereometry and spherical trigonomcftry 

Theory of equations 

Analytical geometry 
*PFactical geometry - - * 

Experimental physics, 2nd course •< 
^Drawing of plans - . - 

Free-hand 4rawing.- 

2ni> Tbab. — 3kd Tbbx. 

Differential calculus, 1st course 
Descriptive geometry, 1st course 
Technical physics, Ist course 
Chemical physics - . • 

Mineralogy - 
Drawing of machines 
•Masiipulations in the laboratory • 



5 
2 
5 
6 
6 



5 
4 
2 
2 
6 



- 5 
. 2 

- 4 
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Number of 

HOOTB 

4th Tbrm. pwWeek. 

Differential calculus, 2nd course - - - ^ 

Descriptive geometry, 2nd course - - - 4 

Technical physics, 2nd course - - - 2 

Geology • ^ 

Mechanics, Ist course - - - - ^ 

Elements of construction - - .' . " 

Drawing ofmachines and constructions; manipulations — 

Skd Tbail— 5th Tsbx. 

Mechanics, 2nd course - - - 

Mineralogical exercises . - - 

Elements of construction, 2nd course 

Projects of metallurgical works - - 

Manipulation in the laboratory - - 

6th Xbbm . 

Mechanics, 3rd course - - - 4 or 5 

Metallurgy - - - - - 2 or 3 

Geological exercises - - - - 2 

Elements of construction, 3rd course - - 4 

Projects of metallurgical works - - - — 

Manipulations in the laboratory - - - — 

Fourth Technical Division.'^Technical Chemistry, 

Besides a profound acquaintance with chemistry, the pupils of 
this division must know something about the construction of 
machines and buildings. An acquaintance with descriptive 
geometry is consequently necessary for them. 

In the third year they are almost exclusively occupied with 

manipulations in the laboratory. 

Utimiber of 
Hours 

IST Ybak.— 1st Term. per Week. 

Arithmetic and algebra - - - - 5 

Greometry and trigonometry - - - - 5 

Experimental physics, Ist course - - - 5 

Inorganic chemistry - - - - 6 

Free-hand drawing - - - - :1 ""^ 

2ni> Tebx. • 

Stereometry and tr^onometry ; physics - - 5 

Experimental physics, 2nd course - - - 5 

Organic chemistry - - - - - 5 

Botany - - - - - - 5 

Free-hand drawing - - - - 

2nd Yeab. — 3rd Tssrm. 

Descriptive geometa-y, 1st course - - - 4 

-Chemical physics - - - - -2 

Technical chemistry, 1st course • - • 6 
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Nnmbevof 

Hours 
per Week. 

Technical physics, 1st course - - - 2 

Mineralogy- - - - -• - 5 

Drawing of machines and laboratory manipuIationB — 

4th Tbbm. 

Descriptive geometry, 2nd course - - -4 

Technical chemistry, 2nd coarse - ^ -5 

Technical physics, 2nd course • - - 2 

Geology - - - - - - 5 

Drawing of machines and laboratory manipulations — 

Elements of machinery - - - - 4 

Statistics - - - - - - 3 

Projects of tiaanufactories and working in the labora- 
tory - - - - - - — 

6th Txbm. 

Political economy - - - - .ft 
Projects of manufactories and working in the labora- 
tory r - r - - 

Fifth Technicai Division,-^ Pharmaceutical Chemists. 

The pharmaceutical studies must have been preceded by a 
practical apprenticeship. 



1st Tbab.- 18T Term. 


Number of 

Houn 
per Week. 


Arithmetic and algebra 
Geometry and trigonometry 
Experimental physics, 1st course 
Inorganic chemistry 
Manipulation in the laboratory 


• • • • 1 

• lilt 


- "F 

- 5 

- 5 

- 5 


2kx> Tsbm. 






Experimental physics, 2nd course 
Organic chemistry - 
Botany - - - 
Pharmacy - - - 
Chemical jurisprudence 
Manipulation in the laboratory 


m m 


. & 
. 5 

- 5 

- 5 

- 2 


2nd^ Ybar.-^bd Term. 




Mineralogy - - - 
Zoology - 1 - 
Pharmacognosy 
Chemical physics - - 
Manipulation in the laboratory 


1 1 1 t • 
■ t 1 « 1 


- 5 

- 5 

- 4 

- 2 


22925. 




D 



w 



Sixth Teekmeal 



£c(MWMy* 



The plan of studies here separates the special from the prepa- 
ratory studies. The pupils in the forest senrice of the country 
are advised to follow the first jefur of this division immediatelj 
on leaving the primary or other elementary school, and then to 
have a year's practical appreniieeship in the forests, before they 
come to follow the speciid course of the second year. 



18T YbAX. — 18T TeBX. 

Arithmetic and algebra 
Greometry and trigonometry 
Experimental physicsi Ist course 
Inorganic chemistry 
Zoology ... 
Mineralogy - . - r 

y 

21ID Tbbm. 

Stereometry and spherical trigonometry 
Practical geometry - - 

Experimental physics, 2nd course - 
Organic chemistry - - • 

Botany 
Geology - 



KmBibQr of 



6 
5 
5 
5 
S 
5 



5 
5 
5 
5 
5 
5 



2in> YsAR. — Srd Tbbm. 

Mathematical exercises 
Climatology and knowledge of joils 
Physiology q£ forest plants - 
FoFQ^t botaqy and culture of forests 
Valuations of forests 
f^orest history and statistics 
Civil Law - - — 



2to4 

- 2 
. 4 
. 6 
< 3 

- 2 
r 3 



4tr Tekm. 

Mathematical exercises 

Organization of labour 

Protection of forests. — ^Forest insects 

Forest economy and police - 

Utilization of forests 

Elements of the chase 

Forest laws - • • 



2to4 

- 4 

- 4 

- 4 

- 3 

- 2 

- 2 



Seventh Technical Divinon. — Mural Economy, 

The pupils are advised to separate their studies in the same 
manner, as in the preceding division. 



51 



l8T YXAS. — 1st TkRX. 

Arithmetic and algebra 
Geometry and trigonometry 
Experimental physics, 1st course • 
Inorganic chemistry 
Zoology - - - - 

Mineridogy . • - • 

2iiD Term. 

Stereometry and spherical trigonometry 
Practical geometry - . - 

Experimental physics, 2nd coarse .- 

Organic chemistry - r ^ - 

Botany - . • 

Greology - - - . 

Drawing of plans • . . 



Agricultural economy 
Anatomy of domestic animals 
Bearing of cattle 
Rearing of horses - 
Technical chemistry 
^General knowledge of macliines 
Agricultural book-keeping - 



>• 



4th Thbx. 

QChepry of agricultu|*e proper 

Culture of plants - - - - 

Diseases of domestic animals 

Elements of surgery and medicine - 

Valuation of farm property - • • 

Elements of agrieoltqral building eonstruetion 
Manipulations in the laboratory 



Number of 

Houn 
per Week. 

- T 

- 6 

. < 

• 6 

• 5 



* 5 



8bb Ysab.— -5th TsBic 

Difierential calculus^ drd course 
Descriptive geometry, 3rd course - 
♦Technical physics - . - 
Mechanics, 2nd course 
Construction of machines, Ist course 
Elements of building construction, 2nd course 
Construction of machines (exercises) 

6th Tbbx. 

•• •• 

Technical physics, 2nd course 
Mathematical physics • • • 



2 
4 
2 
5 
2 
4 



- 2 

- 2 
i> 2 
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The joong men who do not matriculate for the six montha' 
tona pBj throa thalen for a oomna- ol three homd .a ^ f ^dky dts 
thalers u>r one of five hours ; the maximum paid is 18 thalers, 
whatever namher of courses may be followed. For the laboraitMry; 
these pupils paj 10 thalers^ and to the attendant 20 groB« 

For dbulj participation in the lessons in arts, from eight in 
the morning till two in the afternoon^ the fee is three thalers 
per quarter, and half that sum for three days a week. 

The matriculation fee is two thalers, with 20 gros. to the 
apparitor and 10 gros. for the admission card. 

/>Mct/>/tne.-— Though all the pupils live outside the college, 
discipline is maintained in-doors and in the classes by tlxe pro- 
fessors, each for his own course, and by the managing committee 
for general order and conduct out of college. 

The Poljtechnic Institution of Brunswick has no less than 
twenty-five professors for the different branches of instruction 
there given. 

Builders' School at Holzmikdbn. 

In this small town of the Duchy of Brunswick, there js an 
establishment for special instruction, which, by a remarkable 
exception to the general rule in GeiTnany,. receives boardena. It 
is devoted to the class of artisans designated in France under 
the general term of the building trade : masons, stone-cuttera^ car- 
penters, joiners, smiths, shiierB, gk^^v, painters, cat>inet- 
mak&c&f &e. 

The instruction is chiefly given daring the winter half*>year, 
when work is generally suspended; but it is continued during 
the fine season also for those pupils who are disposed to attend. 
To be admitted, a young man must have already entered one 
of the trades connected with building, and must supply the 
necessary information as to his age, his parents, his residence, 
the master for whom he has worked^ and as to bi& Tpooxal 
character; he must also submit to a medical examination with 
regard to his health* During their stay, at the school, the pupila 
wear a uniform, which facilitates discipline. On entering they 
must bring linen, a few other articles, and a case of mathematical 
instruments. 

The establishment supplies during the usual term of residence, 
which is twenty weeks for the winter half-year : — 

Lodging and board for the sum of - - 27 thalers. 

Teaching, firing, lighting, necessaries for writing 
and drawing, the uniform, medical attendance 
and washing, for - « - - 45 thalers. 



Total - 72 thalers. 



Thus, during this period of one hundred and forty days, a 
young man can be boarded, lodged, taught, and supplied with 
every necessary for less than two francs per day. 
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The pupils are divided according to their proficiencj, into three 
classefiu In the two lower cla£isesy the pupils are improved in 
ordinary and commercial arithmetic, writing, and composition. At 
ihe-same time in all the classes thej are taught free-hand drawing, 
details of construction, of ornament, of line-drawings relative 
to their different trades, the objects and models being chosen 
according to the capacities of the pupils. 

The discipline is nearly the same as in a college. They rise 
at six in the morning, wash themselves and perform other 
necessary duties till haJf-past eight, and the studies continue 
tiU half-past nine in the evening, except the intervals for meals 
and recreation. They go to bed at ten. ' The school can accom- 
modate five hundred and Mtj pupils. 

At the close of each complete period of instruction, the pupils 
who are found deserving, and have attended long enough, receive 
a certificate stating their degree of proficiency in the studies 
bearing on their profession. The pupils wlio have not completed 
their studies receive a certificate of their conduct and application 
during the time passed at the school. This certificate must be 
countersigned by their parents or masters when they return for 
the next half-year. 

The generid curriculum of the school comprises calligraphy, 
orthography, composition, ordinary and commercial arithmetic, the 
elements of algebra, book-keeping, elementary geometry, descrip- 
tive geometry, projections, stereometry, elementary and technical 
physics, the details of the construction of machines and buildings ; 
joining of stone, wood, and iron ; technical chemistry, the know- 
ledge of building materials, drawing up of estimates, laws 
affecting buildings, free-hand drawing, architectural drawing, 
studies of forms and orders, drawing of machines, drawing up of 
projects, modelling. The pupils are expected, during the summer 
half-year, to visit works in course of execution, and write reports 
of their excursions. 



SPBCULXi RHPaUT OV TBB OSBBBAXi O&OABZZATIO] 

OF XirSTBUCTIOir JW PBV88XA. 



The following is a classified list of the educational institutions 
in Prussia^ showing also the Government Department under which 
each is placed : — 



Designation of the Establishments. 



Ministry on which they 
depend. 



JPiimary and Sonday schools (children under 15 

yei^rs of age). 
Middle-class schools (JBiirger SchiUen) 



Public Instraction. 
Id. 
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DeSIOVATION of the ESTABUtBMEKTfl. 



Ministry on whicli 
depend. 



SchoolB for children eiiq[»loyed in factorieB - 
Apprentice schools, weaving schools 
Schools and lectures for apprentices, for workmen - 
Conferences and associations of workmen - 
Industrial schools . . - - . 

ri. Of arehiteetnre {Bau Akademie) 
Special 2. Of mines (^Ber^ AAgdemie) - 
industrial- 3. Of industrial (Rawing {MmUr ZeicK- 
schools. nen SchtdeJ) 

1,4. Of pilotage and nayigation • 
Practical schools (literary) - - - - 

Gymnasia (classical) . . . . 

Polytechnic Institute {Gewerhe ItuiittU) 
Umversities and Faculties - - - . 






Id. 
Id. 
Id. 
Id. 
Id. 
Id. 
Id. 

Id. 
Pnblio distraction. 

Id. 

Commeroe. 

Public Instmctioa. 



From the list it will be seen that the primary schools, the prac- 
tical schools, the gymnasia, and the universities with their facul- 
ties, are under the supervision of the Ministry of Public Instruc- 
tion, and that the educational institutions connected with commerce 
and industry of every kind, including the Polytechnic Institute, 
depend on the Ministry of Commerce. 

Fbdcabt Instructiok. 

The regulations for ensuring a compulsoiy system of education 
in Prussia are by no means a dead letter ; the execution and the 
results correspond in every respect. On the one hand, the 
statistical returns relative to the recruitment of the army show 
that, out of 1,0(X) young men of 20 who enter the service, there 
are not more than 30 unable to read and write. On the other 
hand, the following statistical table of the population between 
five and 14 years of age, the extreme limit of the school &ge and 
of real attendance, published by the Prussian (rovemment, shows 
to what extent the hiw is respected and observed in all the pro- 
vinces. 







NUVBEB 0» CHIIJ>BEir 


N1.MXS OF TIIIS 


Bound to attend 


Attending the 
Schools. 


Per 1,000 who attend 


Pboyinces. 


the Schools. 


the Schools. 




Boys. 


Girls. 


Boys. 


Girls. 


Boys. 


Girls. 


Prussia - - . 


281,751 


278,652 


200,093 


193,241 


712 


090 


Duchy of Posen- 
Brandenbui^ • 




151,181 


150,328 


109,674 


106,406 


698 


700 




233.619 


227,954 


178,887 


174,783 


760 


766 


Pomerania 




lM,u32 


140,070 


105,388 


103,087 


716 


787 


Silesia • 




314,648 


316,631 


260,955 


261.486 


828 


825 


Saxony - 
Westphalia 




196,776 


222,217 


167,728 


167,234 


798 


761 




163,840 


166,909 


134,470 


129,464 


790 


772 


Bhenish Proyinces 


818,883 


306,724 


264,617 


264,062 


809 


880 


Hohenzollem - 


6,719 


6,982 


6,028 


7,218 


900 




Portresses and Federal 


174 


234 








^M 


Posts. 


• 












TOTA 


1.8 


1,806,122 


1,806^1 


1,426,740 


1,896,966 


790 


778 
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This table comprises the whole of the ohO<iren . from ^xe to 
14 years of age, forming', acoordiag to the censuS) the number of 
those who between those limits of age ought to attend the 
primary schools. But, on the one hand, a considerable number 
of children fire years old are too weiily to be compelled to go 
to school, and, on the other hand, a certain portion of the 
children have gone through these studies satisfactorily at 12 years 
of age, and are allowed to pass to the higher schools ; while 
others again have been taught at home. Consequently the com- 
parison of the number of children who attend the schools with 
that of the children of the age when attendance is'compulsory is 
made on far too high an estimate of the latter number. The 
author ot the statistics just given is, owing to his official 
position, well able to appreciate this error, and he estimates the 
total number of boys who ought to attend the schools at 1,460,259, 
and of girls at 1,437,455, which would raise the ratio of real 
attendance to 978 per thousand for boys, and 971 per thousand for 
girls. These figures must be nearer the truth than the preceding, 
and moreover agree more closely with the data supplied by the 
recruitment of the army, which show only 30 men per 1,000 unable 
to read and write. The two results combined therefore show, 
that in Prussia the law which makes attendance at the primary 
schools compulsory, is uniformly observed and executed in all the 
provinces of the kingdom, and that the object of this teaching 
is completely attained^ since all the young men of 20 can read and 
write. 

The Prussian Government has also appreciated fully the 
obstacle to the intellectual advancement of the people, presented 
by the employment of children of tender years in manual labour. 
Regulations, dated 9th March 1839, 16th May 1853, 18th August 
1853, and 12th August 1854, have successively fixed and modified 
the general conditions of children's work in factories. 

According to the Royal Ordinance of 16th May 1853, chil- 
dren cannot be allowed, after the 1st July 1855, to work in 
factories until full 12 years of aee. From the 1st October 1853, 
young persons under 16 cannot be admitted to work in factories 
until their father or guardian shall have presented a pass-book 
containing the day, month, and year of the holder's birth, and 
stating his religion ; the name, profession, and domicile of his 
father or guardian ; a certificate stating that he can read and 
write. The manufacturer is to keep this pass-book, show it to 
the authorities whenever required, and return it to the parent or 
guardian when the young man leaves his service. 

Children under 14 years of age cannot be compelled to work 
above six hours per' day. Three hours per day must be devoted 
to school. It is absolutely forbidden to make children under 16 
work before five in the morning, or later than half-past eight at 
night. 

All persons who employ children under these conditions are 
bound to give notice thereof to the police authorities, and to make 



» retam ewery half yeiir of the nomber o£ young people above 16 
years of age in their employment. Infringements of these rega- 
Mtions are pnniahed by fines. Moreover, the magistrate is em- 
powered, in ease of a third infraction in the space of fi^e years, 
to suspend the working of children under 16 in the oflfending 
factory. 

A separate article prescribes the supervision of the manu&ctory, 
with regard to health and morals, to the s^MMntion of children 
from adults, and especially of girls under 16 from men and boys ; 
the isolation of the sexes if the wturkpeople sleep on the pre- 
mises ; and the appointment of a person to take note of the 
arrival and departure of the children. Wages must be payed to 
the parents, and an examination held whether the kind of occupar 
tion or the nature of the preparations is injurious to the health 
of the children. Proper ventilation is secured in the workshops 
where dust is produced. 

The State appoints inspectors to watch over the execution of 
the regulations. 

XJppEB Weayino School at Elbebfeld. 

In this town, where the principal industry, — ^that of weaving,-^ 
has doubled the population within the last 30 years, there was 
founded in 1845, chiefly with a view to the local manufacture, a 
superior school of weaving, for which the town erected an appro- 
priate building and the Government eupplied the looms and 
furniture. 

This school comprises three distinct divisions, which may be 
attended by all the pupils if they please : — 

Ist division - - Weaving. 

2nd division - - Pattern drawing. 

3rd division - - Chemistry, colours for printing. 

The instruction given comprises the fimdamental principles of 
flie theory of weaving, the knowLddge of the properties of textile 
substances, the elements of the composition and decomposition of 
plain and figured tissues, preparing the cards, the composition of 
new patterns, the art of graduatmg the colours for all sorts of 
fabrics. Drawing is taught by Dupuis' method, that is, by exer- 
cising the pupils from the very beginning in sketching from nature 
or from models in relief. 

The course extends over three half years, during which the 
sittings occupy 36 hours per week. Each pupil keeps a book in 
which are collected the patterns of different kinds of tissues 
which he has to analyse and decompose, calculating their elements 
and reproducing the perforations of the cards by sketches. 

The school fee is 120 thalers for the three half years ; for the 
first course only, it is 90 thalers, and for the second 60 thalers. 
Besides the special courses the pupils are allowed to attend 
gratuitously the courses of drawing, physics, and chemistry. 
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The eertftbliahaiHit poBsesses 42 loams ; ihe pupils have to work 
at them to practise both the preliminarj preparations and actaal 
weaving. When they have made the pattern of a tissue and pre- 
pared the cards, they have to make ready the loom and begin 
working. The matmals are supplied by the school, but, as a 
general rule, little work is done and the materials are not fuUj 
utilized. 

This school could accommodate 160 pupils, but it is attended hj 
barely half that number ; for weaving, 45 ; for drawing, 2-5 ; for 
chemistry, 8 ; in ail, 79. A few of the pupils come from other 
countries, and some even from France. The laboratories are well 
organized and can receive from 20 to 30 pupils at least : here the 
pupils practise the analysis special to their industry. 

The annual expenditure for the school amounts to about 10,000 
thalers. and the excess of the expense over the receipts is borne 
one half by the State, the other half by the town. 

Two other schools of the same kind have been founded in 
Prussia; one of them, in 1834, at Miilheim, for the manufacture 
of cotton and woollen stuffs ; the other, at Crefeld, for velvet; they 
are conducted in the same manner. 

These schools do not seem to be attended by precisely the right 
sort of pupils, nor do they make the best possible use of the means 
so liberally placed at their disposal. The plan followed at Stutt- 
gart, in a similar establishment, appears to be far pr^rable. 
There the pupils are intelligent young men already Gained 4x> 
work the loom and to the details of preparation and tolerably ad- 
vanced in drawing and primary instruction. At the school they 
are improved in the study and application of principles by making 
them do real work, so as to fit them for becoming overseerd of 
workshops. The success obtained in the Mulhouse school of 
weaving, however, where the pupils are bound to work regularly 
at the looms, proves that it is possible in schools of this kind 
to impart to young men, already educated, sufficient practical 
knowledge to enable them . to undertake the management of 
manufactories. 

Impbovement Schools {FortbildungScbulen) for Young 

Workmen. 

Under this designation there are schools intended to give 
young workmen already engaged in their trades the supplementary 
instruction necessary for them. The teaching is directed to im- 
proving them in writing, in the German language with a little 
literature, in the French and English languages, in drawing applied 
to different professions, arithmetic, geometry, the elements of 
physics and chemistry, in mechanics, geography, book-keeping, 
and in the general knowledge of commerce, technology, manu- 
factures, and history. These schools profess to complete the 
education given in the elementary and middle-class schools. The 
courses are divided into half-yearly terms, so that the lessons of 
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one term are a oo&timiatioii ef dioae wfaieb preceded. The pvpUs 
enter their names for the eonrses they desire to follow, bat every 
newly-admitted papil is obliged to attend at least forar courses. 

At Berlin the classes are held every Snnday from eight o'clock 
till one. In some places they are held morning and eyentng. 
Apprentices can only be admitted after obtaining from the cor- 
poration to which they belong, or from a Sunday school for 
apprentices, a certificate declaring that they are sufficiently 
advanced in elementary instruction. The school fee is 15 uiber- 
groschen per quarter ; but apprentices, who form the great majority 
of the pupils, are admitted gratuitously. 

There are three schools of this kind at Berlin where the classes 
are held on Sundays, two of them in the buildings of the practical 
schools, and in the third in the Frederick Gjrmnasium. In the 
course of two half years, from Easter 1863 to £aster 1864, the 
number of lessons given was 178. The average number of paplla 
was 1,200. With regard to age, they are classed as foUowa m the 
summer half-year : — 



From U to 16 
years. 


17 to 20 
years. 


21 to 24 

years. 


25to3(^ 
years. 


90 to 40 
years. 


Above 40 
years. 


5SS 


485 


104 


31 


12 


3 



Total 



1,223. 



The total expenditure amounted to 13,609 francs. 

BsLiaious SoonsTiES fob Appbentices. 

Besides the elementary schools, there are in Prussia, and par- 
ticulaily in Berlin and Elberfeld, associations whose principal 
object is to keep young men in: the paths of morality and religion, 
by offering them means of study and harmless recreations, as 
well as cheap lodgings and food, and aid in case of illness. The 
societies have small libraries, class-rooms for reading, writing, 
arithmetic, drawing, Jiistory, singing, and explanations of the 
Bible. There are lodging-houses called Christian inns, which 
receive young workmen with the approbation of the pastor of the 
house. The hours for rising, for prayers, and for coming in at 
night are fixed. The price paid for lodging is 25 c. a night, and 
there is a tariff" for the food. 



Workmen's Societies {ffANDWERKERVBREiN; Arbbiter- 

verbjn). 

There are in Prussia a great number of societies of workmen 
already engaged in trades. The programmes of the courses given 
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in ihesd societies are generalljr drawn np flo as io be applicable to 
paiticalar trades. In most instaaces they comprise arithmetic^ 
dementaiy geomatty^ the elements of projection, and especially 
drawing. 

The pupils are usually classed under the following heads >— 

1. Construction of buildings^-masons, stone^^mtters, marble* 
workers, &c. 

2. Carpenters, joiners, cabinet-makers, &c. 

8. Workers in metal, mechanicians^ locksmiths, tinmen, iron- 
plate workers, coppersmiths, &c. 

4. Tarious trades. 
' AfiNuns of models correapondiAg to these same divisions are also 
published* . 

In most cases these courses, intended specially; for workmen, lire 
annexed to the trade schools ( Gewerbe Sehul0n) and to the practical 
schools^ wbich will be now described. 



TittLDs Schools {Gmwerbb Schulbn). 

i 

This title is sometimes applied in Grermany to establishments 
almost distinct and of a quite di^rent order. In the Grand 
Dachy of Baden it is used to designate schools i^uented in the 
morning by apprentices, and ill which e^rts are made to give 
them elementary instruction especially applicable to their trades. 
The usual object of the trade schools of Prussia is to train 
commercial assistants, masters and foremen for manufactories, and 
to prepare candidates for the polytechnic institutes. The studies 
generally extend over two years, and religious instruction is 
always included. The school fises are eveiywhere very moderate, 
and a great number of pupils are admitted gratis ; these establish- 
ments are consequently a considerable expense to the towns and to 
Ihe State, which share the bnrden between them. 

In 1860 there were in the kingdom of Prussia 25 trade schools 
distributed, somewhat unequally, as follows : — 

Rhenish provinces - - 7 trade schools. 

Westphalia - - - 

Silesia - - ... 

Prussia proper - - - 

Pomerania . - - 

Brandenburg ... 

Pesen - . - - 

•• •• 

^ - - -Total - - 25 

These schoolfi are established in the towns of Cologne, Konigs- 
berg, Dautzic, Stettin, Aix-la-Chapelle, Crefeld, Elberfeld, Pots- 
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99 


3 


99 
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dam, BiUe» Brfbrt, FrankfiiHv Cobknts, Munster, Gtiriit^ 
Hftllwrstadt, TMrcs, StralsiUNl^ LiegniiE, ScbweidBiti^ Ifleriofaiiy 
SiefteMdy Gradaius, Saarlirttok, Hagen, and Bocbaat* Tba iotal 
number of professors is 87. 

Aecordiag to the returns supplied bj tbe Jlinistiy <^ Gqi&i- 
merce there w^e, in 1857* 1»I74 pupils, and in 1858 lihe 
number had increased to 1,418, which gives an average o£ 57 
pupils for each schooL The distribution is not uni^rm among 
all the schools, and the most numerous attendances are at Eonigs- 
berg, Dantzic, Gradenz, and Treves. 

Every provincial trade school consists of two classes, each 
of one year ; a lower class and an upper class. The former- is 
chiefly intended for theoretical instructioa and drawing, the second 
for the application to indnstnr of the knowledge acquired. 

To be admitted to a school the candidate must be at least 14 yetara 
of age ; he must be able not only to read G^erman fluently, but also 
to explain, when reading, any book within the capacity of a cMld 
i4 years of age ; he must write German without gross faults of 
speUing, and in a legible hand ; he must know how to calculate in 
whole numbers and vulgar fractions, with their application to the 
solution of ordinary questions, such )as measuring -Hie superficies 
of polygonal planes and of prismatic bodies ; and must be practised 
in dni^Qg. 

Young apprentices may, on leaving the elementary schooled 
prepare thems^ves sufliciently by attending the improvement 
schools. Other young men can acquire the neoessary instruotion 
at a good town school or an upper middle-dass schpol, or in a 
gymnasium, as far as the fourth class. 

To ^s 6^Gm the first dasa of the trade school into the 
second, the pupils are carefully examined on all the ^ul^eets 
taught; those who do not undergo this trial sucoessfulljr 
may go through the first year's studies a second time. Pupils 
from other schools who give proof of sufficient knowledge in this 
examination wiU be at once admitted to the higher class. . . 

The following is the general plan of instruction :^— 



Lower Class, 



GbtfA hoars 
per week. 



Winter and 



'Mensuration - - - •* - 4 

Algebra to quadratic equations inclusive - - 3 
Practical arithmetic - -> « - 4 



summer < Physics - - . - - 4 

terms. Chemistry- - - - - 4 

Free-hand drawing - - - - 7 

^Linear drawing - - - - 9 

Total - - 35 



Winter 
tenn* 



Summer 
tonn* 



«8 

•ft 

Vpper Ciq$s^ 

higher algebra - 

Descriptive geometry 
"Practical arithmetic - 
MechanicEi and stadj of machines^ 
<^ Chemical manipiilation 

Mineralogy - " - [ - ^ 
Construction and estimates - 
Free-hand drawing - 
Llinear drawing 

Total 



Cfauufaou^ 



- 36 



^OontinuiEttion of descriptive geometry ;: conic 
sections - 
Application of algebra, and trigonometry to 
the solution of problems in mensuration, 
stereometry, and land surveying - 
Practical calculations in the extraction of 
< roots ; logarithms and cubatures r 
Study of machines ; applied mechanics 
Industrial chemistry - . - 
Min^alogy - - - - - 

Constructions and estimates - 
Free-hand drawing and modelling - 
Linear drawing - - - 



- 3 



3 

2 
3 
4 
2 
3 
7 
9 



Total 



-36 



An improvement school for workmen (Handwerker Fortbildung' 
schule) is attached to each trade sdiool, for the purpose of 
giving instruction to apprentices and workmen o;i we^day eveii- 
ings and Sundays. The professors of the industrial schools are 
bound to teach in these improvement schools, and are remunerated 
according to the nuo^^cP')^' hours th^ are so oeeupied. 

Each trade school has three ordinaiy professors attached to 
it'$- one fbr mathematics, mechanics, the study of machines, 
mechanical technology ; one for the natural sciences, physics, 
chemi0try, n^ineralogy, technol(%ical chemistry ; and one for draw- 
ing, modelling, and details of constructions. The dh*ection of the 
estal^hment is confided to one of the first two, and the other 
two take rank after him according to their years of service. The 
assistant professors, where there are any such, are gradually re- 
plffced by titular professors. The director of a provincial trade 
sdiool has from 16 hours to 18 of teaching, and each of the other 
professors from 20 to 24 p^ week. 

The 25 industrial schools of Prussia^ containing only about 
1 j4iO(> pupils, following a two years* course of study, turn out about 
700 young men per year, prepared theoretically for an industrial 
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career. The three Schools of Arts and Trades in France, with 
their three jears* coarse of theoretical stadj and practice in the 
workshop supply 300, better fitted at once to enter on practical 
Ufe, but possessed, perhaps, of less con^lete and less general 
theoretical knowledge. 

T!he jBzpenditure for the trade schools of Prussia, 25 in nnmber, 
amounto to the^total sum of 70,015 thalers. 

Thalers. 
The State contributes .... 23,662 
The towns .... - 26,016 

The school fees produce ... 18,419 

Interest on funds invested - - - 1,918 



Total - - 70,015 

" > ^^^^^^^^^ 

The total number of pupils being in 1863 1,327, the expenditure 
for each is 32 thalers or 195 francs, without including the rent of 
the premises and the furniture, which are supplied by the towns. 
Of this smn» the State contributes about one-third, and the school 
fees one-fourth. 

This expenditure for an education, which, though useful, is of 
a low order, givea to outdoor pupils, appears to be excessive, and 
out of proportion with the results obtained. The reason is easily 
found in the small number of pupils attending most of the 
schools, some of them having only 12, 17, 21, 24, or 29 pupils, 
and at least two professors, with appliances sufficient ,for a much 
larger number. At Stralsund, for instance, where the number of 
pupils is 141, the expense is only 3,868 thalers, or 27*4 thalers 
per head ; and at Cologne, where the pupils are 171, the total 
cost is 5,467 thalers, which is equal to 31*97 thalers per 
head, which sums are still very high, but far below the average. 
This comparison of the expenditure with the number of pupils 
shows that, in its anxiety to difiuse education among the working 
class, the Prussian government has done more than present 
circumstanees require. 



ACADBMY OF AsCHniBOTUSB. 

Under this title there exists at Berlin a school for Iq. 
structing : — 

1. Afisistant engine^s for the service of the State and of 

towns. 

2. Architects and civil engineers for the service of the State 

and of towns. 

3. Architects for private buildings. 

The instruction extends over two years, divided into four 
half-yearly terms, and to be admitted, candidates must {nrodoce a 
certificate of satisfactory studies in a gymnasium or a practical 
schooL 

Candidates for the title of architect for private buildii^a 
{Privq,^ BaumeisUr) most also have been admitted as oomp^»mt 
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workmen in one of the trades of mason, stone-catter, or carpenter, 
after three years' practical apprenticeship. To prepare for ob- 
taining the title of architect for Government works (Baumeisier) 
the candidate must have a certificate of advanced studies in a 
gymnasium or practical school, have passed a year in the practice 
of building, have a knowledge of levelling and measuring, and 
must also proauce specimens of his drawings. As for the assistant 
engineers, they are sent by the Government and destined for the 
public service. 

Every pupil on entering pays a matriculation fee of 10 thalers, 
and receives a paper indicating the courses he must follow, and for 
each of which he has to pay three-quarters of a thaler per month. 
The number of courses followed being seldom less than 10, the 
whole amounts to a yearly school fee of about 18 thalers. 

The school has 23 ordinary professors and six assistants ; of 
the first-named professors, five only are titular. They are paid 
at the rate of 2 thalers for an hour's lesson. The other ordinary 
professors are paid only 1^ thaler per lesson, and the assistant 
professors 1 thaler. These salaries appear very insufficient. 

In the winter of 1863-64, the Academy had 314 pupils entered 
for the service of the State, 34 pupils entered as private architects, 
55 pupils entered as foreigners, 69 pupils, as free auditors, forming 
a total of 472 pupils. 

The expenses amounted in 1864 to 25,975 thalers for 472 
pupils, or 55 thalers per head. The school fees produced 11,500 
thalers, or 44 per cent, of the expense ; the Government gave 
8,500 thalers, or 33 per cent. The rest was obtained from various 
sources. 

The matters taught are distributed as follows : — 

1^^ Fear. — Elements of construction, drawings, and exercises; 
projections, applications to stone cutting, to vaults, &c., determi- 
nation of shadows, perspective, ancient architecture. 

Plans of simple buildings. 

,Kural construction!?, projects. 

Knowledge of materials and their prices. 

Drawing of ornaments. 

Hydraulic constructions, roads, railways. 

Pure mathematics* ' 

Applied mathematics, mechanics. 

Taking of plans. 

Natural sciences, elements of physics and of cliemistry applied 
to constructions. 

2nd Year. — Construction, architecture, large buildings with 
warming apparatus. 

History of architecture. 

Principal kinds of buildings, public or private. 

Projects, ornaments, and decorations ; free-hand drawing. 

Projects of hydraulic constructions, of railways, of machine 
establishments. 

Land Surveying. 

Telegraphy. 

22925. E 
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Higher mathematics (di£ferential and integral calculus)^ calctila- 
ti<m of prohabilitiet, analytical dynamics applied to the resistaace 
of materialfl. 

An examination of this well*arranged programme dhows that, 
at the end of the first year's studies the pupils may have acqnired 
a degree of knowledge which will allow them to undertake cou* 
stractions of a secondary order. The second year's course 
appears, so far aa concerns ardiitects^ to be uselessly encumbered 
with the study of pure mathematics, as everything connected 
with the resistance of materials, and the part of mechanics which 
is of importance, can be taught elementarily. It moreover appears 
evident that the calculatiim of probabilities is altogether useless 
for ardiitects. 

On leaving the academy, the pupils are admitted to undergo 
examinations for the purpose of obtaining a diploma for t£e 
profession they have chosen. The candidate for the title of 
public architect (Baumeister) must be able to prove that he has 
worked for two years under the direction of an architect, and 
give an account of how he emi^yed his time. He next prepares 
in strict seclusion, the project of an architectural construction, for 
which he is allowed a week. If these preliminary ordeals are 
satisftctory, he is admitted to pass the examination, which 
extends over two or three days, on the matters in the two years' 
curriculum. The certificate delivered after this examination 
specifies the branch the candidate infends to follow. 

To obtain the title of private architect {privat Baumeister), 
the candidate must be a master in one of the trades of mason, 
carpenter, or stone-cutter, and give proof of three years' preliminary 
studies. He must draw up a pFoject, for which a week is allowed. 
He next passes the examination, occupying two days, on all the 
subjects taught. 

Assistant engineers are not examined ; it is considered suffi- 
cient to take note of the manner in which they have pursued 
their studies. They have to take an oath. 

An annual and optional competition is held every year between 
the pupUs, and the author of the best projects receives a subven- 
tion of about 2,000 frs. for travelling abroad. 

The instruction given in this school appears to be organized 
on a good method ; it makes the pupils proficient in all the details 
of building as well as in the principles of the art, and is not 
satisfied with training decorators merely. 

Academy of Mines (Bbrg-Akadsmib). 

This academy, founded in 1861, is designed to impart to young 
men who intend to enter the public service of mines, or to pursue 
the industry of metallurgy, the knowledge of the applied or 
technical sciences which may be necessary. The theoretical 
instruction bearing on these sciences is given to the pupils in the 
university of Berlin. The miniag pupils who wish to enter the 
service of the State have three degrees to acquire by examina- 
tions. The first, which is given on leaving the school, is that of 
pupil of mines (eleve des mines). The second, which can only be 
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obtained after two years' practical workings leads to the title of 
auditor of mines {riferendaire des mines)* The third, for which 
no one can present himself till after two jears past in adminiB- 
trative works under a chief engineer, gives the title of assessor 
of mines; 

The school fees are calculated at the rate of 1^ thai, for an 
hour's lesson attended per week. Thus a pupil who attends a 
course for which there are six hours' lessons per week, pays 9 
t)ialers per half yearly term. For manipulations in the laboratory,, 
they pay in addition 20 thalers per term, and 10 thalers if they 
practise assaying. 

The number of pupils varies from 30 to 40, and the total ex- 
pense of the establishment amounts to 12,000 thalers. The. 
amount not covered by the receipts is paid by the Govemment, 
which has also found the building, and all its furniture, as* 
well as the collections. The courses may be attended by persons 
not belonging to the school, but they, like the regular pupils, 
inscribe their names for the course they Intend to follow. 

There are in all nine professors, three of whom are specially 
attached to the school, and receive each 1,000 thalers a year. 
The director has the same salary. The other professors belong to 
the university, and attend to give lessons at the academy. 

The laboratories are commodious and very completely organized. 
There are separate ones for assaying by the humid and by the dry 
method. The costly re-agents are given out only by the professor ; 
the others are placed freely at the disposal of the pupils. The 
geological and mineralogical collections are very fine, and very 
complete. Their classification is nearly finished. Fart of them 
are placed at the disposal of the pupils for their studies. 

Industrial Drawing School (Muster Zsichnen Schuls), 

This school is considered as a branch of the Polytechnic 
Institute, though really it is quite distinct, and has a director of 
its own. The purpose of it is to form [designers and composers 
for textile fabrics in silks, woollen, or cotton, for printing tissues, 
and also producing patterns for paper-hanging ; and, for this 
reason, it much more nearly approaches the Weaving Schools 
properly so called. Besides drawing, the theory and practice of 
vireaving in all their details is likewise taught. The school has 
eight or ten looms. 

The method adopted here for teaching drawing is that of the 
late M. Dupuis, which consists, in exercising the pupils from the 
very fii-st in drawing only from models in relief, graduated from 
the simplest to the most complicated. The results of this teach- 
ing are truly remarkable for all the branches of industry to 
vrhich they belong ; but unfortunately the pupils it trains cannot 
easily find in their own country the means of utilizing their 
talents, and the majority of them consequently go abroad ; so the 
school which at first flourished, and had from 40 to 50 pupils, 
has not at present more than six or eight, and its suppression 
has even been mooted. 

E 2 
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The coarse of instruction extends over two years. In the first 
year, or second class, the pupils devote every week : — twenty-four 
hours to drawing from models in relief ; four hours to instruction 
in physics and chemistry suited to the object of the school ; 
and four hours to industrial drawing. In the second year, or first 
class, the pupils are engaged eveiy week : — ^thirty-sii: hours in 
the composition and execution of designs for prints and figured 
tissues ; sixteen hours in the making ready of looms for quiltings, 
velvets, and practice in weaving ; eight hours in the decomposi- 
tion of tissues and preparing the cards for weaving them. 

To be admitted to the school, candidates must be 14 years old 
at least, and have been confirmed or taken their first communion. 
They must be able to read the German language both in the 
black letter and in Roman characters, and to give a summary of 
a book suited to their intelligence. They must be able to calculate 
in whole numbers and vulgar fractions, and to solve ordinary 
^problems. They must write German without any gross faults of 
spelling, and must know the rudiments of drawing. 

The school fee is 12 thalers per half yeiu*. The object of the 
school is to train designers, who, after attending the complete course 
of studies, shall be able to draw patterns for manufacturers, or to 
take the management of workshops for drawing. 

Instruction is also given in di*awing patterns for paper- 
hangings, for oil-doths, for silk, cotton, woollen, or linen prints, 
for the weaving of figured stufis and ribbons, for upbolsteiy 
fabrics, carpets, embroidery, and lace. 

The course of industrial drawing, properly so called, com- 
mences with the copying of flowers from nature ; then select 
drawings are copied ; and no pains are spared to accustom the 
pupils to composition, that is to say, the invention of new 
patterns. 

During the vacations of each year there is an exhibition of the 
pupils' drawings. Part of the drawings executed by the pupils 
belong to the establishment, the rest are returned to them. The 
pupils whose instruction is satisfactorily completed receive a 
certificate of maturity; the others may obtain a certificate 
indicating the extent of their special instruction. 

Navigation Schools. 

There are in Prussia six navigation schools intended to educate 
young men as mariners and masters of merchant vessels. They 
are situated at Memel, Dantzic, Pillau, Gtabow, near Stettin, and 
Stralsund. A single director, residing at Dantzic, has the super- 
intendence of all these schools, which have each two professors, 
and an assistant professor to teach drawing. There are two 
divisions in the schools. The lower one gives, in one year, the 
instruction necessary for pilots; the higher one, in two years, 
teaches the art of navigating the high seas. 

Admission to these schools is decided after an examination by 
a professor in presence of the director. To be received for the 
coarse of pilotage, the candidate must be under 40 years of a<ye. 
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able to read, write, and compose passably in German, and also 
be Tersed in elementary mathematics. The school fee is 10 
thalers for the navigation division, and 6 thalers for the pilots' 
class quarterly in both cases. There are 32 hours' lessons per 
week. 

The subjects taught in the pilotage division comprise : — ^Arith- 
metic, plane geometry, carpentry, plane and spherical trigono- 
metry, navigation, terrestrial and astronomical observations, 
drawing of sea-charts and astronomical maps, and the English 
language. The curriculum of the higher division comprises, 
besides the preceding which have to be carried farther, rigging, 
drawing the difierents parts of a vessel, the commercial rules 
relative to ships' papers, and to the course of exchange at the 
principal commercial ports, &c. 

A certificate of efficiency is given to those pupils who pass a 
satisfactory examination on leaving the school. 

PRiLCTicAL Schools. — {Real Schulen.) 

Under this title are included those establishments, very nume- 
rous in Germany, where young men intended for trade, the lower 
posts in government offices and manufacturing houses, receive a 
general education. In Prussia the courses comprise the German, 
English, and French languages, and sometimes Italian. Greek 
is not taught, but often enough Latin to procure admission into 
the upper classes of the gymnasia where the classics are studied, 
and also into the polytechnic institutes. It includes also religious 
instruction, history, geography, the elements of natural history, 
physics, and chemistry, commercial arithmetic, elementary geo- 
metry, singing, and gymnastics. The schools are attended by a 
large number of pupils, all day scholars. 

These practical schools are divided into higher and lower; the 
other schools called upper middle-class schools {Hohere Burger" 
Schulen\ are sometimes classed with them, though they give a 
somewhat inferior education. The lower practicfd schools have- 
only three or four classes, the higher six or eight, among which 
are included those of the preceding. The instruction is so 
graduated that these schools can receive boys as early as seven 
or eight years of age, provided they can already read, write, 
calculate, and have learned German grammar and orthography.. 
These qualifications often require one or two years of prepara- 
tory classes or in all eight years' attendance, so that a youth 
may have terminated his studies by his 17th or 18th year. 

The study of modem languages is very extennve, and comprises 
for the higher classes the German audiors in prose and verse, 
and for Latin the prose writers only, so as to enable the pupils to 
attend certam courses in the univei'sity to which they are 
admitted with the pupils of the gymnasia. The instruction in 
science is such as to prepare boys for the industrial schools and 
for the polytechnic institutes. 

Taking the programme for the pupils of the six classes in the 
higher division of the practical school at Elberfeld as an example, 
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the lime devoted to the different leMons in each week and for the 

six clnnflftfi is as follows : — 

Hours. 

Beligions instmction « - * - 12 

German language - - - - - 16 

Latin (for pupik going to the gymnasia) • - 34 

French - - - - - - 32 

English - - - - - - 9 

Greographj - - - " - 8 

History - - - - - - 11 

Natural history - - - - - 8 

Caligraphy - - - - - 7 

Arithmetic and commercial calculations - •ID 

Physics - - - • • - 6 

Chemistry - - - - - 4 

Geometry - - - - - - 11 

Singing - - - - - - 7 

Gymnastics - - - - - 12 

,The practical schools in Prussia being chiefly intended for 
youths who are preparing for trade, manufactures, and the lower 
clerkships in government offices, it always happens that a great 
many of the pupils leave school after passing through the third 
or fourth class, and only a small number remain for the second, 
and still fewer for the first. As a general rule, the number of 
pupils in the second class is at most only half that of the sixth, 
fifth, fourth, and third, while the proportion in the first is not 
above one-tenth. This fact shows that the practical schools are not 
frequented by those who desire a high Uterary education, even 
when limited to the living languages, though these are taught 
there more efficiently than in the gymnasia. Still less do they 
offer technical instruction bearing more or less directly on industry. 
In other parts of Germany the same name is given to establish- 
ments of a very different kind. 

The institution of the practical schools is already o£ rather old 
date, for that of Elberfeld was founded in 1829 by the municipal 
council of that town with the authorization of the Government, 
which placed it under the supervision of the regency of Diisseldorf 
and of a committee consisting of seven members, presided over by 
the director who is appointed by the Government. Three of the 
members are elected by the municipal council, and the three others 
by the regency of the province. 

All the schools of this kind existing in Prussia are under the 
general direction of the Ministry of Public Instruction, which, 
however, leaves the local committees full liberty to adapt the 
teaching, (the expense of which is to a great extent borne by the 
towns,) as far as possible, to local requirements, but without making 
it technical. At the period of their foundation an effort was 
made to give part of these schools a more technical direction, but 
it could not be either sufficiently scientific or sufficiently practical 
to attain the end desired, and the results were anything bat 
favourable. All now limit their studies to modem literature and 
to the general elements of the sciences. 



71 



The> fallowing is the diatribntioii of tlie lessons given during tke 
week, adop|;ed »t most of the schqola. 



H attore taught. 


6th 
Class. 


6th 
Classi 


4th 
Class. 


3rd 
Glass. 


2nd 
Class. 


1st 
Class. 


Tetel 


Keligion - - - 
German - - - 
Xiatin .... 
French 

English - - - 
Geography and hiBtory- 
Natural history - 
Mathematics 
Writing - 
Drawing - - - 


3 

4 
8 

3 
2 
5 
S 
2 


3 

4 
6 
5 

3 
2 
4 

2 
2 


2 
3 
6 
5 

4 
2 
6 
2 
2 


2 
3 
5 

4 
4 
4 
2 
6 

2 


2 
3 

4 
4 
3 
3 
6 
5 

2 


2 
3 
3 

4 
3 
3 
6 
5 

3 


14 
20 
82 
22 
10 
20 
20 
31 
7 
IS 


Total of honrs' lessons 
per week. 


30 


31 


32 


32 


32 


32 


— 



This general programme, which may be regarded as the type 
of the instruction given in diese schools, is subject to some few 
partial modifications, and it may be more extensive in certain 
towns ; but the spirit and object of the teaching are always the 
same. 

( For the reproach addressed to these schools that they have 
materialistic tendencies, there seems to be at present no foundation, 
nor has there ever been any in time past.J* Religious instruction, 
calculated to strengthen the sentiments developed in the primary 
schools, has never ceased to be imparted as far as the third and 
fourth classes. The literary studies comprise the very same 
authors as are used in the gymnasia, omitting those of Greece 
and Rome ; they cannot therefore have produced the result which 
has been imputed to them. Generally it may. be said that in 
I^ussia as well as throughout Germany, the education given in 
these practical schools is remarkably good. Besides a literary 
preparation sufficient for commercial careers amply, liberally, 
and often gratuitously placed within the reach of the most 
moderate fortunes, these schools successfully diffuse the know- 
ledge of living languages, French, English, and Italian. They 
prepare for the Polytechnic institutes candidates well grounded 
in the German language, and not unfrequently in other modern 
idioms. Simple in their scientific exposition, aided bj^ collections 
as extensive as circumstances require, conducted by professors 
v7ho know how to adapt their teaching to the requirements of 
their pupils, and completely distinct irom the system of the 
gymnasia, which is and ought to be far more doctrinal, these 
schools fulfil all the conditions of an education especially destined 
for tradesmen and manufacturers. 

The school fees are rather low, and vary, according to age and 
class, from 35 to 40 thalers a year. But as there are a great 
number of non-paying pupils the receipts are far from covering 
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the expenditure of these establishments, and the defieienc^r, 
amounting to between one-third and one<-half <^ the whole, is 
usually defrayed by the towns. All the practical schools have a 
library, a gallery of instruments for physics, a chemical laboratory, 
drawing mills, with numerous models, and are very fairly pro- 
vided with all the necessary appliances. 

Pa^otical School of Berlin {Konigstadtischs Rsal- 

SCHULB.) 

The studies of this school, which is one of those where the 
instruction is most extended, are divided between the elementary 
classes and what are called the '^ real classes." The first classes^ 
four in number, comprise two years' study, during which the 
teaching religion, the German language, writing, &nd arithmetic. 
The pupils may be admitted as early as seven years of age, pro- 
vided they can already read, write, and know a little of arith- 
metic. The classes in which the higher course of instruction is 
given are six in number, according to the classification, but 
they require in reality eight years of study. The first, which 
is a class for modern languages, must be doubled, and there- 
fore requires two years. The second and third are divided into 
lower second and third and higher second and third, which' occopj 
each one year. The fourth and fifth also take a year each. The 
sixth and seventh alone require only half a year each. This ar- 
rangement of the studies, therefore, extends over nine years, 
which, added to the two elementary years imposed on a boj 
entering at seven years of age, will not allow him to complete his 
studies until he attains his eighteenth year, if he wishes after- 
wards to enter the Polytechnic institutes. The programme of this 
school is analogous to that of the Elberfeld Bchool^ but somewhat 
more extended. The number of hours per week devoted to the 
same subject in ail the six classes is as follows : — 

Religion - - 1 2 hours per week for the six classes. 

German - - 27 „ „ 

Latin - -42 

French - - 31 „ „ 

English . - 17 

History - - 16 „ „ 

Geography - 12 „ „ 

Geometry - - 16 „ „ 

Arithmetic - 25 „ „ 

Physics - - 8 „ .,> 

Chemistry - - 10 „ „ 

Natural history - 15 „ „ 

Drawing .-17 „ „ 

Writing . - 7 „ 

It is evident from the above that in these schools the religious 
instruction given in previous years is carefully continued, and 
that the study of Latin and of the living languages occupies the 
greater part of the time. It is worthy of remark that more hours 
ai'e allotted to the study of French than to that of German, 
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and nearly twice as many as to English. It will also be observed 
that this instruction has nothing technical or special to any pai> 
ticular branch of industry. It only imparts general and, for the 
most part, literary knowledge. 

The division of the pupils into the different classes further shows 
that the number of those who go so far as the second class is barely 
one half that of the pupils of the third and fourth. Many leave 
school after these last-named classes to enter on the business of 
life when 14 or 15 years of age. As for the pupils of the first 
class their number is rarely above one-eighth. or one-ninth of the 
fourth class. The numbers of pupils who attended the different 
classes in the winter and summer half years of 1862 were as 
follows : — 



First .... 
Second (upper) - - - 

Second (lower) - - - 

Third (upper) - - - 

Third (lower) 
Fourth - - - 

Fifth .... 
Sixth (upper) - - - 

Sixth (lower) - - - 

Two elementary classes - 

Total number of pupils - - 736 734 



Practical School of Wittstock. 

This school comprises two elementary classes and six higher 
classes each requiring a year's study. The distribution of hours 

of lessons per week is regulated for the six higher classes 
very nearly in accordance with the general type already given, as 
will be seen from the following table :— 

Religion - - . 

German - - - 

Latin 

French - . - 

English 

History - 

Geography - - - 

Geometry - - - 

Arithmetic - - - 

Physics - - - 

Chemistry - - - 

Natural history 

Drawing - - - 

Writing 

Singing - - - 



Winter. 


Summer. 


. 12 


10 


- 13 


15 


- 30 


38 


. 78 


63 


- 77 


82 


- 110 


112 


- 94 


95 


- 55 


59 


. 53 


59 


- 214 


201 



14 hours 


per week 


17 


» 


32 


99 


22 


99 


10 


» 


10 


» 


8 


» 


16 


99 


20 


99 


6 


>J 


4 


9» 


8 


J> 


13 


99 


7 


» 


12 


99 
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In ibis 0cliool» m in those already noted, the miyocitj of .tihe 
pspile leaye after the third or fourth elaaa^ During ^tke wiiktef 
of 1860-61, the 247 pupils of the Wittstock school were thus 
distributed : — 

First class ... 

Second .... 
Third .... 
Fourth - - - * 

Fifth .... 
Sixth .... 
Two elementary classes - 

Total - - - 247 



3 


pupils. 


12 


fi 


27 


99 


36 


91 


43 


» 


42 


» 


84 


9» 



99 



Upper Middlb-Class Schools {Hohbre Burgbr- 

SCHULBN.) 

Besides the practical schools, properly so called, of which we 
have just desmbed the object and- organization, there are also in 
Prussia, as ah^eady stated,- a certain number of schools of the 
same kind, but harving a curriculum somewhat less dereloped 
which retain the old name -of Hokere Burgerschulen, They are 
under the direction of the Ministry of Public Instructioiu The 
education given is literary and scientific without any technical 
applications. 

The number of fhe pracfical schools in Prussia (including the 
21 upper middle-class schools) is 86. In 1864 they were attended 
by 20,732 pupUs, taught by 987 professors. The total cost to 
the State was 635,785 thaleiB. 

The Gymnasia. 

These establishments, analogous to the French mstitutiona for 
secondary instruction, are intended to give a classical education. 
The principles of religion, the German language, Freneh, 
Latin, Greek, Hebrew, liistory, geography, elementary mathe- 
matics, physics, chemistry, singing, and gymnastics are comprised 
in the studies. Drawing is not included. Most of the pupils 
afterwards attend the universities. There are six classes, besides 
a preparatory school for the youngest and least advanced pupils. 

The regulations forbid the admission to the sixth class of boys 
under nine years of age. Supposing, therefore, that a boy has 
not to go twice through one class, he may complete his literary 
studies by his fifteenth year, and be, at that age, admissible to 
the universities and polytechnic institutes. When the number of 
pupils m a class exceeds 50, it is divided into two. At the end 
of their studies the pupils who intend to enter the universities 
must undergo an examination, to obtain the necessary certificate 
of maturity. These examinations are very strict, and rarely more 
than half the pupils obtain the certificate. In 1862-63 the pupils 
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in the Elberleld gymnasiiun were divided amoiig the different 
classes in tjie foUowing proportions : — 



I 

-8 



I 

Q 



§ 



09 



I 

I 



§ 



I 



Winter tern - 
Summer term 



SI 
31 



41 
86 



64 
59 



68 
66 



41 
48 



8S 
88 



26 
86 



298 
299 



Out of the 31 pupils of the first class, 14 only obtained the 
certificate of maturity, and of this number eight intended to 
deyote themselres to theology^ two to medicine, and two to law. 



Polytechnic Institute. 

The name of Royal Trade Institute (Koniglickes Gewerbe 
Insdtut) is given, at Berlin, to an establishment analogous, as to 
its object and the instruction given, to those which throughout 
Germany are called polytechnic institutes. The pupils are, ac- 
cording to the profession they intend to follow, separated into 
three divisions, viz. : — 1, one for mechanicians ; 2, one for chemists 
and metallurgists ; 3, one for shipbuilders. The course- extends 
over three years. The first three half-yearly terms are employed 
in general theoretical studies common to the three divisions. The 
number of pupils at the time of our visit was 350. The school 
fee is 40 thalers a year for the first and third division, and 50 
thalers for the second division (chemists). But two-thirds of the 
pupils are admitted gratuitously, and some 20 of them receive also 
a grant of 200 thalers a year for their subsistence at Berlin. 

The establishment has a stafi* of 22 professors, whose salaries 
are regulated according to the number of lessons they give per 
week, at the rate of 100 thalers the hour's lesson given per week. 
Thus, a professor who gives regularly ten lessons a week, in the 
course of the school year, receives 1,000 thalers. Owing to this 
low rate of payment, the majority of the professors are obliged to 
give lessons in other establishments in order to eke out theii' 
income. 

Workshops in which artisans are employed in making and 
repairing models are open to the pupils ; but they are seldom 
visited. Some few pupils, however, profit by them; but the 
majority of these are practical workmen. There are very com- 
plete and well- organized laboratories for the chemical pupils, 
large enough to accommodate from 45 to 50 at once. Tables 
with cupboards and shelves on which the re-agents are arranged 
receive each six pupils. Glazed and closed stoves, with gas- 
burners, sand-stoves, all well closed and ventilated, serve for 
evaporating. 
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Drawing is taugbt by the Dapuis method, thai; is, bj habi- 
tuating pupils from the very beginning to draw from models in 
relief. A workshop for modelling is annexed to the drawing class 
rooms, provided with a very fine collection of models of orna- 
ments and of the plastic art. There is room for above 30 pupils, 
and the attendance is numerous. 

A library of 100,000 volumes is open to the pupils, and to the 
public in general. There are also very complete collections of 
models of machines and of instruments used in the study of 
physics, all accessible to the pupils and to the public. 

Every candidate for admission must not 'be younger than 17, 
nor older than 27. He must have a certificate of maturity from 
a practical school, a gymnasium, or a provincial industrial school. 

The institute has a first division of general technical instruc- 
tion, and a second division comprising the three specialtiee^ 
mechanics, chemistry and metallurgy, and naval constructions. 
In the first division the instruction is purely theoretical. In 
the second, after the lessons, the pupils proceed to practical 
exercises in the class-rooms and laboratories. The duration of 
the studies in each division is a year and a half, and none can 
enter the second division without having attended all the courses 
of the first. Those pupils who intend to become shipbuilders 
must have worked at least six months in a building yard. 
Mechanicians are allowed, after completing their three years' 
studies, to remain another year in the workshops of the estab- 
lishment. 

The general technical instruction of the first division comprises 
the higher branches of arithmetic and algebra ; spherical trigo- 
nometry with its applications ; the difierential and integral 
calculus; statics and analytical mechanics; the theory of the 
mechanical effects of heat ; descriptive geometry with its practical 
applications; mineral chemistry; physics; general experimental 
chemistry ; general course of construction ; simple mechanics ; 
free-hand drawing and modelling. In the second division the 
class of mechanicians is taught the theory of resistance of ma- 
terials ; the theory of vaults and of the stability of abutments and 
retaining walls ; the motions of air and water in natural or 
artificial channels, hydraulics ; the theory of heating apparatus ; 
the general theory of machines, and of prime movers ; mechanical 
and chemical technology ; projects of machines, and the mathe- 
matical demonstrations of the essential principles of physics. The 
class for chemists is instructed in mineral, organic, technological, 
and metallurgical chemistry, mineralogy, physical geography ; 
special study of machines and prime movers ; projects of chemical 
works ; and manipulations in the laboratory. The class for ship- 
buildOTs is taught the drawing of ships and parts of ships, con- 
struction, measurement and stability of vessels ; hydrostatics ; the 
theory of sailing and steam vessels in wood and iron. 

On leaving, the pupils receive a certificate signed by the council 
of professors, stating their proficiency in their different studies. 
The school fee is 20 thalers per half year, and 45 thalers for those 
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who take part in chemical manipulations. The latter are also 
bound to pay for all breakages caused bj their negligence. 

Generally, all the information collected respecting the organi- 
zation of instruction in Prussia shows that during the last forty 
years the Government has made the most liberal efforts to extend 
and diffuse the education required by the different classes of 
the community. Primary instruction has been made general and 
improyed, the middle-class schools, the industrial schools, the 
special weaving schools, the practical schools, the schools of 
architecture, of mines, and of navigation, the gymnasia, the poly- 
technic institutes, and lastly, the universities, form a complete 
whole, amply sufficient for the present requirements of public 
instruction. Perhaps the grants made by the State have exceeded 
what was really necessary; but this redounds to the credit of 
the Grovemment and of the ministers, who^ as true friends to 
science and industry, have originated these measures. 
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General System of Instruction in Saxony. 

Primary Instruction. — The principle of compulsory instruction 
appears to have been established in Saxony by the Elector John 
George in 1573, since which time it has been enforced with 
more or less severity. Its application is now regulated by the 
law of 6th June 1836, which requires the attendimce at school 
of children of both sexes between the ages of six and 14 
years. The expenses of the primaiy schools are defrayed in part 
by the school fees, from which the poor only are exempted, the 
deficiency being supplied by local taxation, and by grants from 
the Government in the poorer districts. 

The annual sum contributed by the State is onfy 110,000 thalers, 
of which 52,000 thalers are given to the parish schools, and 
58,000 for maintaining normal schools for teachers of both sexes. 
The primary schools of Dresden cost 99,000 thalers, 53,000 of 
which are obtained from the school fees, and the balance of 46,000 
from the town. 

Sunday Schools. — ^Besides the primary schools, every parish 
has its Sunday schools, and in the towns there are evening 
schools to complete elementary instruction. Tlie subjects taught 
in these establishments are, the German language, drawing, the 
elements of geometry and mathematics, and in some cases the 
rudiments of physics and chemistry. The State grants to these 

schools amount to 12,000 thalers. 

« 

Apprentice Schools for Girls.— In the villages of the moun- 
tainous and poorer districts, apprentice schools for girls have 
been established in which lace-making, knitting, &c. are taught. 
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The parishes supplj the premises, firings and lighting ; the 
GrOTernraent pays the teachers, and also gives 4,500 tkafers 
towards the other expenses. These schools are under the super- 
vision of inspectors. 

JfUiruetion of Children who work in Factories, — Children 
cannot he employed in factories until they are 12 years old. Their 
employers are bound to allow them the time necessary for attend- 
ing the primary school, or else to have a school on the pFemiaea as 
required by the provbions of the law of 6th June 1835. Children 
under 14 years of age must not be kept at work more than 10 
hours, including the time allowed for meals. 

Gymnasia and Practical Schools, — In large towns, such as 
Dresden, Leipzig, and Chemnitz, the gymnasia and the practical 
schools are exclusively local burdens. Other gymnasia have 
endowments of their own. The sum of 50,000 thal^^ Yoted in 
the educational budget is intended for the support of the gymnasia 
and practical schools of smaller towns, such as Zwickau, Freiberg, 
Zittau, Plauen, Annaberg, &c., 1 1 in number. Besides the 90,0^ 
thalers inserted in the budget, the university possesses landed 
estates, endowments, and Government stock producing 80,000 
thalers yearly, so that its total revenue is 170,000 thalers. 

Technical Schools, — The special or technical schools, which 
are of recent foundation, and depend on the Ministry of the 
Interior, have no revenues of their own, and all their expenditure 
in excess of the school fees is paid by the State. 

Relative Proportions of the School Fees and the Expenditure, 
— *In general the school fees are ^ ery low, and, many pupils being ' 
exempted from payment, the amount covers but a smali part of 
the expenses, as will be seen by the following table : — 





1 
Total Budget. 


Amount of ' 
School Fees. 


Propor- 
tion. 




Thalers. 


Thalers. 




Polytechnic school • - - 


30,000 


7,000 


0*23 


School of Arts and Trades - 


18,000 


4,000 


0*22 


School of Fine Arts ... 


22,500 


1,600 


0-07 


School of Forests ... 


16,500 


4,500 


0-27 


School of Mines - . ^ 


14,800 


1,200 


0-08 


School of Master Builders - 


-^ 


_^ 


_ 


School of Foremen - - - 


13,750 


1,750 


0-13 



Schools for Master Artisans, — There are five schools for 
master masons and carpenters {Baumeister) maintained by the 
State. Their courses extend over three winter half-years. There 
is also a school at Chemnitz for foremen of mechanical engineer- 
ing workshops and of spinning factories, the courses of. which 
extend over three winter terms. There are also £)ur schools for 
pilots and boatmen which are held from December to February ; 
they are situated in small towns on the banks of the Elbe. The 
->tal cost of all these schools amounts to 14,500 thalers. 
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The Professional Sdioolfi are more advanced than the porimary 
and Stinday schools : such schools of difierent degrees^ beginning' 
with those of the lowest order, and intended to impart the in- 
struction necessary for overseers and foremen in workshops, have 
been established in several manufacturing towns. As examples 
of all these educational institutions a short description of several 
of the schools at Chemnitz is here giv^en. - . . ^ .. , 

The CHEMifiTz School for Ma^tek Artisans {Were- 

MEISTER ScHULE). 

This school is composed of three classes. In the year 186^ 
63 the subjects taught and the number of hour& per week devoted 
to each were as follows : — 



Subjects tau^t. . 


3rd 

Class. 


2nd 
Class. 


Ist 
Class. 


German language ^ - - . _ 


4 




^^^ 


Arithmetic and elements of algebra - . . 


7 


^^ 


— . 


Greometry - . - 


6 


— ^ 


— 


free-hand drawing - - - 


4 


— 


4 


Geometrical drawing - - - - - 


8 


— 


— 


Elements of physics - - 


4 


— 


— 


Mathematics and mechanics - - - - 


._ 


8 


4 


Description of machines and technology 




6 


6 


Machine construclion - -' 


— 


2 


- ^ 


Machine drawing - - - - . - 


— 


8 


8 


Braiding construction - - - - 


— 


4 


— 


Hydraulic machines (optional) - - - 


— 


— 


4 


Book-keeping > - . « - 


—M* 


— 


2 


Spinning and weaving (optional) - - . 


^m^ 


~~* 


4 



The teaching of arithmetic includes the elements of algebra. 
That of geometry, in addition to the elements, cogiprises its 
application to the making of plans, land surveying, and projections. 
In mechanics the gauging of watercourses and the construction 
of machines are taught elementarily and from an essentially prac- 
tical point of view, with applications to the local manufactures. 
Free-hand drawing is taught by the Dupuis method, and by 
tlie execution of a great number of sketches. Under the head of 
building construction is included a special study of the details of 
framing, and of the execution of constructions in wood and 
iron. 

The instruction being essentially technical and practical, appears 
to completely answer the end in view. In the year 1862^3 this 
scliool had 49 pnpils and eight professors ; among the latter were 
ti?vo doctors iii philosophy, one of whom taught mathematics and 
-was well able to adapt his lessons to Ito capacities of his pupils. 

' School of Builders (Baugewsrbe Schule) at 

Chemnitz. 

The ol>ject of this establishment is to give to persons employed 
in the building trade instruction in subjects bearing on that trade ; 
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it IB divided into three dasses and the course occupies three 
years. Pupils to be admitted must have acquired mathematical 
knowiedge as far advanced as that taught at the schools for master 

artisans. 

The following is the list of subjects and the number of hoars 

per week allotted to each : — 



Subjeets taught 



Oerman laaigiiBge and titeratur^ 

Azidmietic -.""""' 

Qeometry and projections . . - 

Mechanics - - - - - 

Free-hand drawing - - 

Linear and perspectiye drawing 

General conttractions.^^Knowledge of materials 

Architectural drawing ... 

Drawing of ornaments.— Styles 

Physics " ," " ' ' 

Oonstructions. — ^Details - - - 

Projects of constructions . . - 

Drawing up of estimates . • - 

Modelling of Tonssoirs . . - 

Total 




4 


8 


4 


a 


6 


4 \ 


2 


4 


4 


^— 


— . 


4 


^— 


4 


36 


28 



4 
8 
2 
6 



34 



The number of pupils in this school in the year 1862-63 was 
84, of whom 46 were in the first class, 21 in the second, and 
17 in the third. 

At the end of the courses there are examinations, and certi- 
ficates of capacity are delivered to those who pass them satis- 
factorily. A careful examination of the programme shows that 
the technical instruction is given to a sufficient extent, and that 
the study oY pure science is kept within proper bounds. 

• « 

The Chemnitz Royal Uppek Teade School {Hohere 

Gewerbb Schule.) 

This establishment was authorized by a royal decree, dated 
9th October 1862, to assume the above title. The teaching extends 
over three or four years, and is distributed in three special 

divisions. 

The first A, relating to technical industries, is subdivided into 
two sections, of which the first, A% is devoted to the construction 
of manufacturing machines, especially those for spinning ; the 
second, A^, is intended for manufacturers whose business requires 
applications of chemistry and of mechanics. The studies of the A 
division occupy three years. 

The second division, B, consists of pupils who require only a 
practical acquaintance with the chemical arts, such as dyers, 
soapmakers, printers in colours, &c. This division also has three 
years of study. 
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The third division, C, is intended for agriculturists^ and the 
studies are completed in three jears. 

The following is the programme of the studies : — 

Fourth class. — ^Arithmetic and algebra as far as equations of 
the £a*st degree (four hours per week) ; plane geometry (four 
hours) ; physics (four hours), natural history (four hours) ; free- 
hand drawing, by the Dupuis method ; linear drawing ; Grerman 
language (four hours). 

Third class, — (Divisions A, B, and C.) — General chemistry (four 
hours in summer, six hours iu winter) ; Germui language (four 
hours). 

(Division A* ) — Arithmetic and algebra to equations of the 
second degree ; geometry ; physics ; descriptive geometry ; free- 
hand drawing ; commercial arithmetic. 

(Division B.) — ^Mechanical technology ; chemical manipulations. 

(Division 0.) — Arithmetic ; geometry ; physics ; botany ; 
zoology, mineralogy (four hours in winter) ; knowledge of 
machines and technology; drawing of machines, land-surveying, 
and plotting ; commercial arithmetic, book-keeping, and corre- 
spondence ; drawing of plans. 

Second class, — (Divisions A, B, and C.) — ^German language 
and literature ^four hours). 

(Division A.) — Higher arithmetic and algebra ; spherical trigo- 
nometry, analytical geometry ; mechanics ; machine drawing ; 
descriptive geometry (four hours) ; practical geometry ; land- 
surveying and leveUing, with the actual use of the instruments 
in the field (half a day weekly) ; mechanical technology ; mineral 
and technical chemistry, chemical manipulations, and the applica- 
tions of chemistry to the industrial arts. 

(Division B.) — Technical chemistry (six hours) ; manipulations 
(twelve hours) ; mineralogy, physical geogaphy, mechanical 
technology, and machine drawing. 

(Division C.) — Physiology of plants (four hours in summer),, 
physiology of animals (two hours in summer) ; practical agricul- 
ture (four hours) ; farm buildings ; practical land-surveying, 
plotting, and levelling, with the use of all the necessary instru- 
ments ; physical geography ; agricultural chemistry ; chemical 
manipulations. 

First class, — Study of machines (eight hours) ; machine draw- 
ing (eight hours) ; mathematics (four hours) ; mineralogy, and 
physical geography; chemistry, technical, analytical, and theo- 
retical ; chemical manipulations (four hours) ; constructions (two 
hours) ; mechanical technology ; French and English languages 
(each three hours per week) ; book-keeping and commercial corre- 
spondence (three hours) ; history and geography (three hours). 

Attached to this establishment there is a drawing school for 
apprentices and workmen employed in the town. It is divided 
into two classes, which are held four hours weekly. 

Practical Schools. 

The schools thus designated in Saxony are like those in Prussia, 
devoted chiefly to teaching the mathematical and physical sciences, 

22925. F 
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diAwing, aad ihe litring langna^ (Gerinao, Freneb^atid IkigUah) ; 
but little time is given to Latii^ and Grtek is altogetker exeli]ded4 
The curriculum' is well adapted for preparing pupils to enter the 
polytechnic institutes. 

The present organization of these schools, which all dep«ad'^i 
the Ministry of Public Instruction, was fixed bj a royal decree 
dated the- 2nd July I860. The director and professors of each 
school are appointed by the minister, and a regular system --of 
inspection is established. Pupils are not admitted under 10 yeairs 
of age, and they must have acquired the instruction giveii in the 
primary schools. The pupils are divided into six classes'; as^ a 
general rule, the number in each class must liot exceed 40» 

There are two examinations yearly at Micha^mas imd Eaater; 
the former is not public, being merdy intended to slamulate ihA 
zeal of the pupils, and determine their place in the clasfsf^s. The 
examinations are both oral and written, thd former being a general 
repetition of what has been taught during the half-year* 

The written tests for the &r8t dass are t-'— L A composition 
in Gorman. 2. ^composition in Fr^ich ; (The subject for these 
compositions is communicated a jfortnight befcHcehand.) d. A 
translation from German into English. 4^ A translation from 
German into Latin. 5. The solution of a geometrical problem. 
6. The solution of an arithmetical problem. 7. The solution of a 
problem in physics. For each of the first five tests the pupils 
are allowed three hours, under the supervision of a professor* 
Piiaes are givetn to^ the most deserving. 

The vacations are a fortnight at Easter, three weeka at Whit- 
suntide and ;a week at Midbaelmas. The following table shows 
the number of hours devoted per weA to each subject of instruc-r 
tion:— 



Subjects of Tn- 


Ist 


2nd 


3rd 


4th 


5th 


6th 


fltructiozi. 


Glass. 

■ 


Class. 


Class. 


Class. ■ 


Class. 


Class. 




Hours. 


Hours. 


Hours. 


Hours. 


Hours. 


Hours. 


Religion - 


2 


2 


3 


3 


4 


4 


Gkrman - 


3-4 


3-4 


3 


4 


.• 4 


4 


Latin 


3 


3 


3 


3 


4 


6 


French - 


4 


4 


4 


7 


6 


m. 


English - 


3 


3 


4 


— 


J 


-■ 


Geography 


2 


2 


2 


2 


2 


2 


History - 


2 


2 


' 2 ' 


2 


2 


2 


Katnral hutory - 


1 


I 


2 


2 


2 . 


2 - 


Physics - 


2 


3 


2 


- 


-> 




Chemigtty 


3 


2 


•• 


— 




« 


Arithmetic 


1 


2 


2 


4 


4 


4 


Algebra • 


3 


3 


3 


«. ' 


«. 


f 


tiathematicB 


3 


3 


3 


2 


- ^ 


•^ 


Drawing- 


2 


2 


2 


2 


2 


2 


Cali^phy - J 


^ 


- 


- 


1 


2 


2 


Singmg - 


1 


1 


1 


1 


1 


1 




35-36 


36-37 


38 


38 


38 


29 


Gymnastics 

— ^ — F : ■■— -< 


2 


2 

* 


2 


2 


2 


2. 



.♦. ■ 
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' A%'tfa€r dose <6f tlieir sttkU^s pupils may present themselYOi^ to 
be exammed i& ordei* to obtain a eertificate of maturity. Tlie 
Board of Examiners is composed of tlie director^ and all the 
professors of the subjects in which the examination is held, and 
is presided over by a Commissiolier appointed by the Minister of 
Fnblie Instruction. To be admitted, a pupil must have attended 
the 'lessons of the higher class of ar practical school; young -mien; 
educated in other establishments or at home must produce oerti- 
ficates of study. 

The examination is gratia for pupils of the school i¥hwe it is 
held ; All others have to pay a fee of six thalers whether successM 
or not. It consists of written and oral tests ; the written^ wMdh 
come fir^t, consist of — 1. A composition in German. • 2. A com* 
posi^oh in fVeneh. 3. A tmnslation from German into English. 
4. A translation from German into Latin. 5. A problem in plane 
and solid mensuration. 6. A probl^n in trigonometiy. 7. A 
problem in algebra. 8. A problem in physics. The subject of th^ 
German composition and the problems are chosen by the directors^ 
and that of the German is given a week beforehand, and the pupils 
have to- certify that the composition is their own production. 
All the other papers are worked in the establishment under the 
eye of a professor, and four hours are allowed for each. The 
examination papers are corrected and marked by the respective 
professors, and then submitted to the director and the whole pro- 
fessorial body. 

The oral examination lasts one day at most, and is not public^. 
The notes affixed to each paper are: 1, excellent ; 2, good; 
3, sufficient ; with intermediate notes of " very good " between 1 
and 2, and "pretty good" between 2 and 3. The certificate 
awarded contains a* list of all the subjects in which the pupil 
has been examined, with one or other of the above notes ap* 
pended to each. If a candidate &ils he may remain another year 
in the school, but after a second failure he cannot present himself 
again. Any fraud in the examinations is punished by immediate 
exclusion, and if not discovered till after a certificate has been 
given it is annulled, and the professor of the culprit is compiled 
to bring him up for a fresh examination. 

Practical School op Nbustadt. 

This school is one of those which harve the right to grant certi- 
ficates of maturity. The director is the head professor of the first 
cla^, and the vice-rector of the second. There are 17 professors. 
The 1st class contains 22 pupils; the 2nd, 34; the 3rd, 60; 
the 4th, 79 ; the 5th, 69 ; the 6th, 49 ; making a total of 313 
pupils. At the examination in March 1863, 11 pupils obtained 
certificates of maturity. 

Dbesdex Polytechnic Institute. 

This establishment, founded in 1828, underwent successive 
changes in its organization and system of teaching in 1832 and 
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1855, in which kgt year it was definitively constitated on itg 
present footing, and, finidlj, a decree of 31st Jnly^ 1863 regulated 
its curriculum as hereafter explained. Its object is to train 
engineers for the service of tiie State, mechanical engineers, 
masters and managers of factories, and also professors for teaching 
the sciences. The pupils are divided into four special divisions, 
corresponding to the career they intend to follow. Division A, — 
for pupils who are destined to become manufacturers, directors 
of factories, mechanical engineers, or professors of mechanics. 
Division B— for engineers of roads, railways, bridges, hydraulic 
works, and the Government survey. Division C — ^for the masters 
or managers of industrial establishments in which the chemical 
arts prevail. Division D — for pupils who wish to become pro- 
fessors of mathematics, natural history, and technical instruction. 
It will be seen from this classification of the pupils that the 
Dresden Polytechnic Institute, besides training engineers for the 
public service and the industry of the country, also undertakes to 
educate professors, and thus presents the twofold character of a 
technical school and a normal school for this department of educa- 
tion. The latter object is of considerable importance inasmuch 
as these future professors, being trained by masters who themselves 
treat of the application of the sciences to arts and manufacturers, 
can more easily adapt themselves to the peculiar conditions of this 
kind of instruction than those who receive a university education. 
The latter may, perhaps, be more profound, but teachers trained 
under it are, for that very reason, often induced to employ 
methods of a scientific order too high for the majority of the 
pupils, and requiring more time than is really necessary. The 
instruction is divided into general and special courses. The 
former comprise three half-yearly terms, beginning at Easter, the 
aecond occupy three years. The general courses coiaprise the 
study of the following subjects : — 

First half year, — Repetition of elementary mathematics. 
Spherical trigonometry. General physics and chemistry. X^ro- 
jections : Drawing of plans. German literature and langui^e. 

Second and Third half years. — Analytical geometry. Me- 
chanics. Cieneral chemistry. Physics. Constructions and draw- 
ing of ditto. Projections and perspective. Land-surveying and 
plotting. German language and literature. 

To be admitted to these general courses, the candidate most 
produce a satisfactory certificate from one of the practical schools 
of the kingdom, or from one of the third class of the Chemnitz 
Industrial School. Candidates who do not hold these certificates 
must prove that they are 16 years of age, and undergo an exami- 
nation to show that they have received a sufficient preparatory 
education^ Pupils who do not absolutely fulfil these conditions 
may be admitted provisionally for half a year. 

The special courses of the first year are as follows in the 
difierent divisions : — 

Division A. — Mechanicians^ ^-c. — Higher mathematics. Genc- 
/Tal mechanics. Special mechanics. Composition and projects 



85 

of 'machines. Technical mechanics. Materials. Mineralogy* 
Knowledge of stones. Architectural drawing. History of litera- 
ture. 

Division B. — Engineers of Roads, SfC. — Higher mathematics. 
General mechanics. Technological mechanics. Mineralogy and 
knowledge of stones. Measuring of artificers' work. Land- 
surveying and topographical drawing. Details of constructions. 
Architectural drawing. History of literature. 

Division C. — Chemical Arts and Industries,— 'higher mathe- 
matics. General mechanics. Technological mechanics. Mine- 
ralogy and knowledge of stones. Technological chemistry. 
Theoretical chemistry. Chemical manipulations. Architectural 
drawing. History of literature. 

Division D. — Teachers^ ^c. — Higher mathematics. General 
mechanics. Technological mechanics. Mineralogy and know- 
ledge of stones. Measuring. Theoretical chemistry. Chemical 
manipulations. History of literature. 

The course of higher mathematics is compulsory only on 
those pupils who have the intention of subsequently following the 
special courses of the second and third year. This exemption 
might also, we think, be very properly accorded to the pupils 
destined to follow the chemical arts. It would seem that in many 
cases the higher mathematics and general mechanics might be 
advantageously replaced by a simpler instruction, though one quite 
as accurate. 

After the first year's studies, the pupils of the A division 
(mechanicians) are advised to pass two years in a workshop as 
apprentices, if they have not done so before entering the insti- 
tute. They ought afterwards to return to go through the studies 
of the second and third year ; but in practice very few of 
them do so. Some of them have partly forgotten, others are 
content with what they learned during the first year ; and 
this is an additional reason for regretting that the teaching of 
mathematics and mechanics is not more elementary during that 
year. It is, however, right to add that the pupils who have 
the resolution to return, after two years' practical occupation 
in workshops, evince great firmness of purpose and zeal in 
their professions ; and, when thus prepared by theoretical and 
practical studies, they cannot fail to become distinguished engi- 
neers. The truth of this conclusion is abundantly proved by the 
success of the pupils of the Schools of Arts and Trades who 
complete their studies at the Central School in Paris. 

During the month of September which precedes the resump- 
tion of studies after the vacation, the pupils of the A division 
(mechanicians) are expected to firequent workshops and to fami- 
liarize themselves with the working of steam engines and machi- 
nery ; those of the B division (engineers) are engaged in topo- 
graphical surveys and making of plans. 

The subjects of instruction for the second year <are distributed 
as follows : — 

Division A.-^Mechanicians. — ^Analytical mechanics. Sesis* 
tance of materials. Hydraulics. Studies of machines. Project 
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^f a mftchine. Technological mechanics, spinning, and weavii^. 
History of literature. 

Division B. — Engineers of ^oacfo.— Analytical mechaide?. 
Resistance of materials. Hydraulics. Roads, railways, hydraalic 
constmctions. Project of a building. Mensuration. Topogra- 
phical drawiM. Physical geography. History of literature. 

Division C. — Chemists. — ^Technical chemistry. Theoretical 
chemistry of elements. Chemical manipulations. Physical geo^ 
graphy. Technological mechanics. History of literature. 
* Division l>,-^^Professars. — ^Analytical mechanics. Resistance 
of hydraulic materials. Mensuration. Physical geography. 
Theoretical chemistry. Chemical manipulations. Experiment 
in physics. History of literature. 

The courses of this third year are : — 
"' Division A. — Mechanicians. — Higher mathematics. Study of 
machines. Projects of machines and factories. Theory of beat. 
Technological mechanics. Corn-mills, paper-mills, &c. Political 
economy. Elements of natural philosophy. 

Division B. — Engineers of Roads. Higher mathematics. 
Theory of electricity. Construction of bridges. Projects for 
works of art. Mensuration. Road works. Political economy, 
dements of natural philosophy. 

Division C.^-Chemists. — Technical chemistry. Elements of 
theoretical chemistry. Chemical manipulations. Technological 
mechanics. Political economy^ Elements of natural philosophy. 

Division D. — Professors. — Higher mathematics. Exercises in 
mathematics. Theory of heat. Theory of electricity. Chemical 
manipulations. Mensuration. Theoretical chemistry. Studies 
in practical chemistry. Political economy. Elements of natural 
philosophy. 

After the vacation, in the month of September preoeduigr the 
resumption of studies for the third year, the pupils of the A. 
divifsion (mechanicians) have to visit workshops, adnussion. to 
which is procured for them, and the pupils of the B division 
(engineers) have to take plans. 

. It is a matter of regret that, during the vacation, the mecha- 
nicians are. not obliged to take plans of manufacturing works, 
with sketches, drawings^ and observations, like the pupils of the 
School of Metz and those of the French School of Mines. . This 
is a inost useftd exercise^ and a good preparation for ihe drawing 
up of projects. 

.Besides the compulsory courses for each special division there 
are others which are optional relative to legislation, Keating appa- 
ratus, book-keeping, comm^cial arithmetic, the rules of exchange, 
stenography, and the French and English laoguages. The pro- 
jects drawn up by the pupils for manufactures or construcdons 
appertaining to bridges and roads are carefully studied, and all 
the principal parts- drawn to scale. The chemical laboratory, 
though rather small, is well arranged to accommodate from 25 
to.ao pupils. The.cdLlections of models are rich and nnmerous. 
Modelfi o£ machines, bridges, carpenter's work, canal locks, loomsj 
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and specimens of raw materials, of Tarioas products, of mineralogy, 
&c., are at the disposal of the professors for their lectures. The 
line drawings^ eimj^e and clear, are also verj useful to the pupils. 
The principal periodicals treating of the sciences -are placed for 
three months at the disposal of the professors, and are then depo- 
sited in the library, which contains from 8,000 to 10,000 yolumes. 
The linear drawing, though correct, is wanting in neatness and 
purity of the lines ; but the choice oi subjects seems very judicious. 
At the end of each half year for the general courses, and 
of each year for die special divisions, certificates are deliyered 
to the pupils, showing the result of their marks and the merit 
of their works. Those who have completed the three yearft' 
studies of the Divisions A and B^ may present themselves for 
examination, and if th^ pass satisfactorily they receive a certir 
ficate of m^urity which qualifies them for the examinations for 
admission to the public services As regards the pupils of division 
D (teachers), the certificate of maturity exempts them from the 
examination for the mathematical sciences, for natural history, 
and even for Greek, required by the universities to be admitted 
as professors of mathematics. 

At Easter 1863, there were at the Dresden Polytechnic In- 
stitute : 

PupHb. 

At the general courses - - - - - 97 

fof the 1st year - 47 

At the special courses A, B, C, D < of the 2nd year - 36 

[ofthe 3rd year - 29 

At the modelling school annexed - - - 15 

At the various optional courses - - 17 

Total - 241 



Free auditors are also admitted to the separate courses. Pupils 
usually enter the Polytechnic Institute between 16 and 18 years 
of age. Saxon subjects pay a school fee of 40 thalers, and 
foreigners 60 thalers. The total budget of the institute amounts 
to 30,000 thalers, of which about 10,000 are derived from the 
fees, and the rest is supplied by the State. The conditions of 
admission to the general courses are a certificate of satisfaction 
delivered by a practical school, or on leaving the third class of the 
Chemnitz School. The institute has 23 professors, whose salaries 
range from 500 to 2,000 thalers, according to the importance of 
their courses and their length of service. 

Annexed to the Dresden Polytechnic Institute, but established 
in a separate building, is a Modelling and Drawing School. It is 
placed under the direction of an artist who has resided several 
years in Paris, and follows the method of the late M. Dupuis. He 
begins by setting his pupils to draw simple blocks of wood, alone 
or grouped ; next, geometrical solids, and plaster casts of relievos 
and statues; and lastly from nature ; then his pupils proceed to make 
models in clay and plaster. The pupUs of this school who have 
become adepts in modelling, easily find emptoyment in iron or brass 



foundries, or in supplying models for sculptors in wood and stone. 
Those who devote their attention to the invention of designs 
for textile fabrics are not so fortunate. This school has a very 
good collection of plaster models of all kinds. 

Adiossiok of Enoikeers to the Public Services in Saxoict. 

All engineers desirous of entering the public services must 
undergo an examination before a Rojal Commission of ten 
members appointed by the Minister of the Interior and of 
Finance, and .must produce certificates showing that they are 
proficient in all the matters taught in the upper courses of the 
Dresden Polytechnic School, that they know the French and 
English languages (or one of them at least), well enough to 
understand scientific works written in them. They must also 
prove that they have been practically engaged in the exercise of 
their profession for three years at least. The diplomas granted 
relate to four departments : 1. surveying ; 2. bridges and roads ; 
3. machines ; 4. architecture. The examination consists in the 
first place of a composition in drawing involving the application of 
all the sciences required for the particular department, and must 
be accompanied by an explanatory text, to show the candidate's 
command of the Uerman language. If this first test of the candi- 
-date's abilities be passed satisfactorily, a viva voce examination 
follows, which consists in discussing his composition and replying 
to all objections made against it. He has also to answer questions 
on the branches of the public administration and on the decrees 
and laws concealing its organization. If the candidate is again 
successful, he is entitled to demand from the Ministry of the 
Interior and of Finance, a diploma conferring, according to 
the department he has chosen, the title of Surveyor of the 1st 
Class, or Engineer of Bridges and Roads, or Civil and Mechan- 
ical Engineer, or lastly, of Ai-chitect. The fee for the exami- 
nation and the diploma is in all 10 thalers. The diploma thus 
obtained does not gives its holder any claim on the Government 
for actual employment, but merely proves his fitness for it, in 
«ase his services should be required. 

General Summary of the Educational Establishments 

OF Saxony. 

The system, the principal elements of which have just been 
sketched, constitutes a complete system of studies in which every 
class of pupils can find the kind of education adapted for them. 

For a population of 2,123,428 souls there are in all 2,016 
primary schools, or one for every 1,053 inhabitants ; 2,016 Sunday 
schools, to continue the work of the primary schools ; schools 
for children employed in factories; six schools for master 
artisans ; one school for builders ; four schools for boatmen and 
pilots ; industrial schools ; apprenticeship schools for girls 
(weaving, embroidery, lace-making, &c.) ; gymnasia ; practical 
schools ; one polytechnic institute with its special school of 
drawing ; the tiniversity of Leipsic. 
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It is easy to see that a country where a plan of education 13 
thus organized so as to meet all the requirements of its intel- 
lectual and industrial actiyitjy and which has a fertile soil con- 
taining great mineral wealthy cannot fail to possess all the elements 
of prosperity. 

The kingdom of Saxony, owing to the fortunate conditions in 
which it is placed, being free from the necessity of maintaining a 
large army, and having enjoyed for 50 years past a profound 
peace, scarcely disturbed by the events of 1848, presents the 
somewhat unusual spectacle of a State which, without neglecting 
any of the modem improvements, is able to reduce taxation even 
while augmenting the salaries of its public functionaries. The 
total expenditure of the kingdom amounts to 10,500,000 thalers ; 
of this sum the army takes 2,250,000 thalers, or 0*214 of the 
whole budget ; and public instruction of all kinds 392,000 thalers, 
or 037 of the whole. 

All the educational establishments and the expenditure conse- 
quent thereon are divided between the three following minis- 
tries : — 

Ministry of Public Instruction > 

Primary instruction - - 52,000' 

Normal schools - - 58,000 

Deaf and dumb schools - 30,000 ^ 280,000 thalers. 

Gymnasia and practical schools 50,000 

Universities - - . 90,000 

Ministry of the Interior. 

Polytechnic institute - - 23,0001 

School of arts and trades - 14,000 I o^ /w^ ix. ^ 

Special schools - - - 28,000 f ^^'^^ *^^^^*- 

Fine arts - - . 21,000j 

Ministry of Finance. 

School of mines - - 12,0001 o^haa^ui 

School of forests - - 14,000/ 26,000 thalers. 

Thalers - 392,900 
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Education ia the Austrian Empire is carried on in four prin- 

dpel classes of schools ''—,,,■,,, , j t- t 

1 The primary schools ( Volk$ehulen\ or low^ and higher 
dementary achflolfl, and the middle class schools {BurgertcJuden), 
To this group belong the infant school^ asylums for the deaf and 
dumb and for the bUnd, orphanages, and schools conducted by reli- 
gioof corporations, as well as the normal schools for teachers of 

2 TheMiddle or Secondary schools (Mttefociw/cfl), for literary, 
sci^Ufic, and industrial education, such as the Gymnasia Baa.4 ttie ! 
practical schools {Beal Schulen). . „ ' , , ,^. . 

3 The higher schools, and especially the universities, and 
technical insUtutes. To the former are attached the theological 
and law schooU, and the schooU of surgery and obstetrics, where 
tedmical instruction is given. • *. a^ , 

4 The special schools :_forthemihtary service ; for thenaral 
service • forindustry, commerce, and navigation ; schools of a^i- 
culture,' forests, and mines ; schools for instruction in the fine 
arts. The Oriental Academy is classed under this head. 

Primary ScAoo/*.— These arc generally intended for children 
from six to sixteen years of age ; they are classed as public and 
nrivate schools. The former, founded and directed by the State, 
Sn erant certificates of studies ; the latter, can only be eata- 
SJd with the permission: of the Government in, large towns, 
^rusTobtain a*^i«l permission to grant certifica^^ 

iKementary oVprimary schools are subdivided into :— lower 
elementary schools, with three classes ; higher elementary schools, 
^th four classes ; and middle class schools {BurgerschuUn^ with 

"^TteXrt S^e'^y that degree of instruction wMch, accoraing 
to^e SvJnment regulations, every child ought to possess, 
viz • reSgious instruction, reading, writing, arithmetic, singing, 
and for e^ls the kinds of work proper to tiieir sex. In learning 
to reS Ae pupUs are to be taught the more important fa«ts of the 
naWsdencel As additions to the above, the chddren may 
S:*S!r?cS according to the loc^ty, m prunmg ma^mg 
bees rearing silkworms, gardemng, &c. The laws ot tne ota» 
Sr p^^ instruction compulsory Primary ^cj?"!? j"^* ^ 
established wherever needed. A very large portion of the empire 
SiSy weU provided in this respect ; and m other part^ 
LSl/tii^ east and south, tiiey are to be founded m suffici«at 
XSs srthat the law on compulsory education may be strictiy 

^^Ttobigher primary schools continue and complete the education 
recwved in the lower; they teach a second language of the 
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empire, (in some places a third,) and drawing. They prepare pupils 
for the middle schools. As a general rule there are schools of this 
kind in every town of 3,000 inhabitants, but attendance is -not 
everywhere enforced. 

The middle class school (Burgerschule) is composed of the 
primary school and of two, and frequently three, practical (real) 
classes in subjects the knowledge of which is necessary for the 
petty industries of towns and rural districts. The practical classes 
are^ organized like the lower classes of the practical schools 
(JReahchulen)^ and to this extent resemble the middle schools, 
from which, however, they are distinguished because they give a 
less scientific instruction and have chidly in view the most oi'dinary 
applications, as the majority of the pupils on leaving the middle 
class school enter upon practical life. It is for this reason that the 
Government allows the practical classes in the BiirgerscJiuhn to 
be organized differently according to the requirements of local in- 
dustries, and even to add several years of industrial instruction in 
a special direction. These middle class schools are found in most 
of the towns containing 6,000 or 7,000 inhabitants, but attendance 
is not compulsory. 

High Schools. — ^TJnder the designation of Hauptschulen (high 
or principal schools) there are in Austria a number of institu- 
tions for continuing the education which both boys and girls 
have received at the primary schools. They are further in- 
structed in religion, in the German language, reading, writing, 
and arithmetic, with some notions of history, geography, natural 
history, the elements of drawing and of singing. These schools 
have three classes, and suffice to prepare children for entering on 
the. humbler employments vx trade or for admission to the real 
schools* 

The only special instruction given to girls consists in ordinary 
needlework. It is much to be desired that the schools of this 
kind, which, like the Evangelical School of Vienna, are annexed 
to the practical schools, should take greater advantage for girls, 
as they do for boys, of the means for industrial instruction possessed 
by those establishments. . 

# . ■ ■ • 

Special Primary /ScAoofo.— This designation is given to schools 
established in factories, to institutes, and schools for the deaf and 
dumb and for the blind, also to the work schools for girls. 

In all these schools religious instruction is given for each com- 
munion according to its rules. The mother tongue of the children 
is th^t in which the instruction is given ; there are consequently 
19 different idioms used for this purpose, as will be seen ftirtheron. 
The establishment of distinct schools for the sexes is the general 
rule, ,and it is observed whenever the local resources allow of it. 
The middle class school? are for hoys only. 

Pbimary Improvement Schools ( Werktaqsand Fort- 

BILDUNG SOHULBN). ^ ' * 

Every primary school is at the Same time a week-day and a Sunday 
school for continuing the instruction. The week-day schools 
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(JVerhiagt schulen) bold classes from four to fire houra^ and 
the Sondaj schools from two to four hours. 

According to the regulations, which render primary instruc- 
tion compulsory, every child who does not receive at home, or in 
a private school, the instruction i*equired, must attend the public 
primary school on week-days from six years of age till 12, and 
when, on leaving the primary school, he does not enter a higher 
school, he must, until 15 years of age, attend the Sunday school, 
the object of which is to improve and extend the instruction of 
boys and girls in the knowledge required for the business of 
practical life. The teaching is the continuation and the comple- 
ment of that given in the week-day school. The primary and 
upper middle class schools have Sunday schools divided into several 
classes, according to the proficiency of the pupils. Instead of 
Sunday schools, in some localities, there are evening schools. 

In these schools the professors are expected to give their teach- 
ing a demonstrative character, and are allowed every latitude 
within the limits of the progi'amme adopted by the Government. 
All the reading and other books are chosen by the Government, 
and in the middle class schools alone are the professors allowed 
to introduce other works. The regulation books are printed at 
the expense of the Government, which supplies them at cost price. 
Nearly one fourth of the copies are distributed gratuitously to 
the children of poor parents. 

Normal Tbahong Schools (Lbhrbrbildungs^ 

Anstaltbn). 

Special establishments for training teachers of primary schools 
exist in all parts of the empire, for the different religious com- 
munions and the different languages. These institutions are in 
direct relation with the model schools. The duration of the 
studies is two years. Candidates must be at least 16 years of age, 
and must have followed a complete course of studies in a middle 
class school or a practical school for boys, or in a higher primary 
school {hohere tochterschule) for girls. There are also Govern- 
ment institutes {Staats insHiut) amply endowed, where a limited 
number of the daughters of functionaries and officers are educated, 
at the expense of the State, to become teachers in the upper 
classes oi society. Paying pupils are likewise admitted; the 
pupils are received at eight years of age and stay till they are 
20. 

The courses for training teachers for the middle class schools 
occupy two years, but no pupils are admitted without first passing 
through a higher practical school. For the improvement of 
teachers already in practice, there are numerous libraries and con- 
ferences of masters established at the instance and under the 
direction of the district inspectors. 

Position of Teackers.-^la the country districts the schoolmaster 
generally holds some office connected with the Church. The mas- 
ters of the lower primary schools have, on the average, a salary of 
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250 flqrinSy besides lodgings and other emoluments, such as the 
use of a garden or field, contributions in kind, &c. In the higher 
primary and middle class schools the salary vai*ies from 300 to 
800 florins besides certain advantages of position. In addition, 
every schoolmaster has the right to give private lessons in his 
leisure hours. 

All the schoolmasters hold their office, either directly from the 
Government or from municipal bodies under its sanction and super- 
vision. Although they are not considered as Government func- 
tionaries, they enjoy some of the privileges attached to that quality, 
and hold a social position in keeping with the importance of their 
duties. They cannot be dismissed without the consent of the 
Government. 

Expenses of the Schools. — The schools are supported by the 
Government and the townships. The State entirely maintains 
the normal schools for teachers. It also finds all the funds for 
several of the higher primary and middle class schools which are 
the centres of instruction in extensive districts, and likewise a 
number of institutions for the blind as well as the deaf and dumb. 
It makes grants for founding new primary schools when the locali- 
ties cannot raise sufficient funds. The founding of primary schools 
is compulsory by law and they are regarded as local establishments ; 
for all that concerns religion they depend on the religious com- 
munities. 

One of the principal resources of the schools is the patronage, 
which in general falls to one of the large landowners, who usually 
exercises it in virtue of contracts and donations. These patron- 
ages are for the most part attached to lands belonging to the 
State, to private individuals, to religious endowments or to 
Church property. Lastly, the schools derive considerable sums 
from the fees paid by the children of well-to-do families. The 
poor pay nothing, and there are no schools especially for them. 
The fee varies, according to the class of the school and the pro- 
ficiency of the pupil, from 1 to 4 fiorins a year, and even more. 

Trade Schools (Gewerbescbulen) fob Apprentices 

AND Workmen. 

The schools, which are known in Prussia and great part of 
Germany by the name of Improvement Schools (Fortbildung* 
schulen) are in Austria called Trade Schools {Gewerbeschulen)^ 
or industrial schools. The confusion which these diffisrent significa- 
tions of names may cause, ceases when we examine the object, 
the conditions, and the nature of the instruction given in these 
establishments. -Their creation in Austria, and in Vienna es- 
pecially, dates only from the year 1857, when the Industrial 
Society was fonned, with the approbation of the Government 
and the assistance of the municipality. 

The members of this society imposed on themselves, in prin- 
ciple, the obligation of sending their apprentices, during the last 
year at least of their time, to follow the classes, which, under the 
title of Gewerbeschulen, should be opened in the practical schools 
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oiAm i9iateor those of the (own» and also to pay a sabsenplioftdui 
proportioii to the importance of their establishments^ eYsn when 
they had no apprentices. This voluntary contribution is fixed, at 
four kreuteers per florin (or one*fifikeenth) of the taxes paid. On 
the other hand, it was decided that the apprentices should 
attend these classes during their last year, or in de&ult should 
not be regarded as having finished their appi^entieeship. 

The teaching in eadi of these schools is under the siq>eryision 
of the director, and is given by the professors of the practical 
school to which it is attached. The latter receive an additioa 
to their salary in proportion to the number of hours' lessons ; 
if one of l^e professors be unable to undertake this additional 
work, the director appoints another person in his stead. 

In 1861, owing to the e£fort8 made by the Chambers of Oom- 
merce and the manufacturers, there ah'eady existed in the suburbs 
of Yienna five of these schools annexed to the practical schools 
of Oumpendorf, Wieden, Landstrasse, Jagerzeile, and Schoten- 
feld, as well as a school of weaving ( Webersehule) at Gumpen- 
dor^ and a practical school of building. They have the use of 
the premises, colleGtipnSy and teaching appliances of the practical 
schools without any expense ; but the modeb of a more technical 
kind required are purchased with their own funds. 

The instruction is divided into an elementary section having 
two classes, and several sections relating to different industrial 
specialties. In the elementary section theoretical instruction is 
given and the pupils are practised in the art of drawing, with 
especial adaptation to the future career of each. In the special 
sections, the knowledge acquired is applied to the branches of 
industry chosen by the pupil. The organization of the specialties 
must be adapted, in every district, to l£e requirements of the local 
industries. The specialties of the Gumpendorf school are there- 
fore principally those necessary for weavers, workers in silk^ 
ribbons, trimmings, dyeing, &c. The school of Wieden has special- 
ties connected with machinery, and such trades as brass-turners, 
joiners, bookbinders, workers in copper and bronze, founders, &c. 
In the Jaegerzeile school the courses will bear cMefiy on the 
building trades. The number of hours is nine and a half during 
the week, partly after half-past six in the evening, and partly on 
Sundaysdn the forenoon. No class must exceed 50 pupils ; if there 
are more, it must be divided into two. In the first class of the 
elementary section the time allotted to the different lessons is* as 
follows :-r~ 



Beligion 

G-^rman language 
Arithmetic 
Caligraphy 
Drawing 




Total - -. - 9^0 



Utefdllolnngis theall6tiiieiit of tiiue iii the seeo&d cbos ofibe 

> - . ■ 

. JReligion - - - 

German, exercises in style and com- 
mercial correspondence 

Arithmetic and mensuration - 

Elements of physics - - 
Geography - . - 

. Drawing, geometrical and &ee*hand, 
projections^ drawing of figures and 

ornfonent^ amd modelling - - 4 



h. 


m. 


30 


1 





1 





2 





1 






Total - - - 9 SO 



^ By this arrangement a single pupil att^ids, including the three 
kinds of drawing, 17^ hottt% instruction per week at most. 
In the special sections the lessons are thus distributed:-— 

hours. 
Industrial drawing - - - 4 

Architectural drawing, estimates * - ' 4 

' Drawing of machines, mechanics, study of 
machines , - . - - - 4 . 

Modelling, and drawing from the round 4 

General chemistry 

Study of raw materialB - • • 

Commercial book-keeping, &c. 
Applied mechanics 
Applied chemistry 

Total .. • - -21 



In the two elementary sections, the instruction is compulsory 
for all the courses. In the special sections, on the contrary, the 
ohojipe ,^f courses^s li^ft t<>,,^ pupUs, 

The school year commenoes on the 1st of October and ends on 
the 31st of July. At the end of the year the pupils receive 
certificates giving an account of their behaviour, appUcatioB, and 
progress in the differ^it bf auches. A pupO who is compelled 
by &&forto of eircumstandes^to leave the school before the end 
of the ydar, may exceptionally, in certain . cases, receive a 
certSfieate of att^danoe^ and even be authorized to present 
himself at ithe examinaticHi^ whidi close the yew. The most 
proficient pupils receive as prizes silver or bronze medals, or 
itotiourable* mentions. 

The dir^toT of the praotical school, to which the school for 
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apprenticeB is annexed, is the principal manager. He, liowerer, 
shares this authority with a delegate of the Industrial Society. 
They both endeavour to introduce into the teaching all the 
improvements required by the necessities of the local industries 
as indicated by the presidents of the industrial associations which 
patronize the schools. The instruction, as already stated, is given 
by the professors of the corresponding courses of the practical 
school (Reahchule\ provided that the professors have sufficient 
time at^ their disposal and are satisfied with the payment offered. 
When any professor declines to undertake a course in the appren- 
tice school, the director has to look for a teacher elsewhere. 
For the technical instruction, the director may, with the 
authorization of the municipal authority, admit as professors 
either manufacturers or foremen, who, in everything connected 
with the teaching, will be under his orders. For the purchase of 
apparatus and all things necessary for consumption and nse, there 
is a yearly budget placed at the disposal of the director in concert 
with the professor of the specialty concerned. A further account 
of this arrangement is given hereafter. 

The general management of the trade schools of Vienna is 
entrusted to a council composed of the presidents and vice- 
presidents of the chambers of commerce and manufactures, of 
the representatives ^f the province and city of Vienna, of the 
president of the committee of each school, and, lastly, of meni- 
bers of the chambers of commerce elected for the purpose. This 
council meets on certain days in general assembly, to ascertain, 
in the presence of the directors, the state of the schools and to 
deliberate on the means of extending their usefulness. 

Every member of the Industrial Society for promoting the 
establishment of schools, whether he have apprentices or not, is 
bound to pay a contribution calculated on such a basts that the 
total, with the addition of sundry subventions, will cover the 
whole probable expenses of the school during the current jear. 
By so doing, he has the right to send his apprentices (if they 
have received the proper elementary instruction) to the Bchool, 
without any further payment, except for writing and drawing 
materials. Apprentices after becoming journeymen cannot con- 
tinue to attend the school without payment of the regular fees. 



Trade School for the Improvement of Apprentices Aisn> 

Workmen at Prague. 

Thirty years have elapsed since the Industrial Society of 
Bohemia {Gewerbs Verein tfon Bohmen) founded a school of 
drawing and modelling in plaster, rightly thinking that the art 
of drawing can best instruct workmen, and impart to them an 
abundant store of useful and scientific knowledge with which no 
other means could so easily familiarize them. At a later period 
this society was anxious to give greater extension to its scientific 
instruction, but was long unable from want of fonds, and^ has 
only lately succeeded in carrying out its projects. An eminent 
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From 10 to 12 a.m. 



engineer, who had carefully studied the organization of industrial 
education in France and other countries, was engaged to draw up 
a plan of studieis for the school intended for workmen. This 
plan, published under the title of Draught of Statutes for the 
Manufacturers^ and Tradesmen's School of Prague^ was sub- 
mitted to the Diet of Bohemia and to the council of the town, 
and was adopted by them. The town provided a building for 
the establishment, as well as the furniture, and a yearly grant 
of 1,500 florins, the Diet voted 2,000 florins, and the Industrial 
Society engaged to give another 2,000 florins. The school, there- 
fore, has a fixed income of 5,500 florins. The immediate super- 
intendence of the school is entrusted to a council of three 
members elected by the Diet, three ibembers of the municipal 
council, and three members of the Industrial Society. 

The school was opened in 1863. The pupils are taught 
through the medium of both the German and the Bohemian 
languages, which in some cases renders two professors necessary 
for the subjects. The professors, who are nearly all attached to 
the professorial staffs of the two higher practical schools of the 
town, are 16 in number. 

The plan of Studies for the year 1863-64 is as follows :— 

'^From 8 to 9 a.m. - Technology. 
From 8 to 10 p.m. - Practical weaving. 

{Exercises in linear drawing. 
Exercises in free-hand drawing. 
Drawing of machines. 
Free-hand drawing of ornament. 
fExercises in linear drawing. 

Exercises in free-hand drawing* 
<^ Drawings for construction of 
I buildings* 
(^Free-hand drawing of ornament* 

r Lectares on machines. 
\ Chemistry. 

{Natural history. 
Algebra and geometry, 
r Drawing for construction of build<» 
< ings. 
[ Modelling. 

i Arithmetic. 
Art of construction. 
Written compositions and style. 
Chemistry. 
{Drawing of machinefe. 
Modelling. 
Drawing of patterns. 

Algebra and geometry. 

{Lectures on machines. 
Art of construction. 
Lessons in ornamentation. 
Drawing of patterns. 



From 2 to 4 p.m. 
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f ^ . r Fhyaics and meehaaica* 

One hour - - | Technology . 

{Lectures on machines. 
Art of conatraction. 
Modelling. 

■ ( Geography. 

One hoar * < Natural history. 

1^ Lectures on machines, 
r Arithmetic 
Two hoars • - < Book-keeping. 

(^Physics and mechanics. 
Two hoars - Modelling. 

These lessons are given in the different class-rooms of the 
practical school of Prague. 

In winter evening classes are held from half-pas^ six to hal£- 
past eight, and in summer £*om seven to nme o'clock. The 
lectures and drawing relating to the building arts end at IBlaster, 
those for other industries last from the beginning of October to 
the end of July. Candidates for admission to the preparatory 
school must be able to read, write, and calculate ; and to attend 
the courses of the special divisions they must produce a certifi- 
cate of capacity from the preparatory school, or from a iower 
real school. The fee is half a florin a year for each course 
attended; it is paid half-yearly, and in advance. 

The teehnicfd and practical teaching is distributed mto five 
principal divisions, according to the branches of industry in 
which the pupils are engaged. 

The first is the school for the building trades, for masons, stone- 
cutters, carpenters, joiners, d^c. ; the instruction includes geometry, 
the elements of algebra, the art of building in general, drawing 
for building and modelling, notions of physics and mechanics, 
the effeets of heat ; these studies require two winter half-years. * 
The second is the school for the construction of machines ; 
for smiths, mechanicians, conductors of machines, coppersmiths, 
modellers, joiners, &c. ; they are taught geometry, the rudimenta 
of algebra, the elements of pikysica and mechanics, the desbripticHi 
and study of machines, imd also drawing ; these studies require 
two years. The third, or diemical school, is for dyerSy brewers, 
tanners, soapboilers, &c..; the lectures treat of general chemistry 
and chemical technology. The fourth is the school for weaving 
and spinning ; here the pupils are .taught practical weaving, the 
calcidations relative thereto, the preparations of the cards, takiag 
out of patterns, &c. The fifth, or school of industrial art,> is 
intended for manufiicturers of porcelain and earthenware, glafis 
blowers, goldsmiths, confectioners, &c ; the instruction consists 
of drawing and modelling. 

At the close of the courses there are examinations, after vvhich 
certificates of capacity are given to the deserving, and iha two 
pupils at the head of each division receive prizes. The nunal>er 
of workmen who attended the Prague school in 1863-64 wasTSS, 
of whom from 15 to 20 per cent, were Grermans, and tbte rest 
Bohemians. ' 
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The ez{Mii066 ^of Mte >6chool amount yctrlj- to '. ilxb/'^i^jti&ff/Ui^ ^<\C^ 

, . JSi^ies of profeesoi^ -r . - - 2y3iiO •• 

Teaching of drawing wad modeUiag .., - 1,620 

Collections - - - - - 700 

DirectioiQ and semce » -. - 520 . 

Warming - - * ^ . 280 

Lighting - - - . . 40O 



- Total * . - 5,900 

Of this total the fees paid hy workmen proditced onlj 1,000 
floiinfl, about one-^xth- of the cost. The refit was covered bj 
donations «nd subser^tions. ; Drawing is taught, as in the 
pr^edoai- -schools of ;the same town, hy means of models in relief, 
alfittost precisely .the same as bjr the Duptds method. . 

Besides lliese trade schools established in the cities of Vienna 
and Prague, there are others of the same kind in manj towns of 
the empire. Sunday and evening schools have been founded 
in most of the towns and manufacturing districts by the efforts 
of the local authorities, of the chambers of commerce, indus- 
taial societies, and private.^ individuals. Numerous apprentice 
schools, properly so called, have been established ; as for example 
»t Bv&on for weaving, and at Brague 'by a central committee for 
^e benefit of the poorer inhabitants of the'£rEgebirg^. In these 
schools lace maldng, sewing, knittmg, straw-pliutingy &^ are 
taught. . in 1859 there were already 70 such schools xseceiving 
i 1,000 pupils. 

Upfeb Schools of Industbt and Coiqiebce. 

The Trieste Commercial and Nautical Academy is composed 
of -two divisions, one for commerce Mid the other for nav^ation. 
The number of professors is 28, and of pupils 150. There are 
also five nautical schools, dependent on the Trieste Nautical 
Academy, at Venice, fiume, Spoleto, Lussin-Biccolo, and Cattaix)* 
They have seven professors, and only 100 pupils. 

XJtider 1^ same head we must place the superior academy of 
commerce at Prague, founded in 1826. It has three classes. The 
condition of admission is a satisfactory certificate of studies from 
a practical school or a lower gymnasium. In 1827 was founded 
the Academy of Ck>mmerce at Vienna^ which will be separately 
described, as well as the -superior society of commerce at Pesth. 
In 1859, this last had 29 professors and 136 pupils. All these 
establishments are private, and were founded by companies. 

Special. ScHOOxs op Agmcxjlture. 

These schools are divided into two classes, a higher and a 

lower. 

A superior school or academy for the complete study of agri- 
culturaf science exists at Att^aburg in Hungary, It has nine 

a 2 
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profefliors and 147 pupils. The school fee is 63 florins ; the 
total yearly cost 19,400 florins. It is a Grovemment establish** 
menti possessing collections of all kinds, a chemical laboratory, 
a technological gallery, a library, and a botanical garden. It 
gives instruction in arboriculture and in rural and forest manage- 
ment. 

Middle agricultural schools haye been founded at GrroBsau, in 
Lower Austria ; at Teschen-Liebwerd, in Bohemia ; at Srent^ 
in Croatia, and at Dublany, in Gallicia. The studies occupy two 
years. There are 27 professors, and 164 outdoor pupils. The 
school fee is from 80 to 52 florins. The yearly expenditure 
amounts to 9^200 florins. They are maintained by local resourosB 
and agricultural societies. 

There are seven lower agricultural schools : at Grossan, in Lower 
Austria ; at Liebejei-Rabin ; at Teschen-Liebwerd, in Bahemia ; 
at Grata, in Styria; at Kreuta, in Gallicia; at Enmichow, in 
GaUida ; and at Laybach, in Carinthia. These scheoAa luave 2Z 
professors and 280 pupils. The school fee varies from 30 to 40 
fiorins, partly recovered by the work of the pupils. There are 72 
vi*atuitous pupils. 

FoBEST Schools. 

Superior forest academies are established at Mariabrunn ia 
Lower Austria, and at Schemnita in Hungary. The studies 
extend over from two to three years. The qnalifLcalion for 
admission is a certificate of studies from a gynmasiom or a 
superior practical school. These establishments have a mnaenxn, 
collections, a botanical garden, and a laboratory. They have 14 
professors and 160 pupils in the two together. The school fee 
is 10 florins. There are some gratuitous pupils. Both schools 
are maintained by the Grovemment. 

The middle forest schools are situated at yfiesaewass&r^ in 
Bohemia; at Aussen in Moravia; at Kreutz, in Croatia. The 
-studies occupy from two to three years. The primary school is 
the only preparation required. These schools have 12 professors 
jAnd 100 pupils. The gratuitous admission is compensated by the 
work of the pupils. 

At Pibram, in Bohemia ; at Windschacht, in Hungary ; and 
at Nagnay, in Transylvania, there are Lower Forest Schools. 
The courses extend over two or three years. The preparation 
required is the primary school and the habit of working. There 
are eight professors and 87 pupils, all gratuitous. These esta- 
blishments are maintained by the State. 

Schools of Mines. 

Mining academies exist at Schemnitz, in Hungary ; at L>eoben, 
in Styria ; and at Pibram, in Croatia. The courses last from two 
to four years. The qualification for admission is a certiacate 
from a gymnasium or a higher practical schooL There are 23 
profesaora *nd 255 pupils. The school fee is 10 florins, and 
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many pupils are admitted without payment. The total expense 
is 14,700 florins. These establishments are supported by the 
State. 

The Oriental Academy. 

This school has for its object the teaching of the languages and 
political law of the East ; it has 21 out-door pupils and six 
professors, and is maintained by the State. 

Schools op Art and Music. 

The Schools of Art in Austria are : — The Academy of the 
Plastic Arts, at Vienna^ supported by the State, and founded in 
1704 ; it now has 11 professors and 200 pupils. The Academy 
of painting at Gratz, maintained by the province, with from 30 to 
50 pupils. The Academy of Arts, at Prague, supported by the 
Patriotic Society of the Friends of Art ; 61 pupils. The School 
of Fine Arts, at Cracow, at the Technical Institute ; five professors 
«nd 24 pupils. The Academy of Fine Arts at Venice, founded 
in 1670; nine professors and 340 pupils. The Academy of 
Painting and Plastic Art at Verona ; 30 pupils. 

Besides these there are the Conservatories of Music at Vienna 
and Prague, and since 18«58, 52 other schools of art and music, 
partly organized by associations, partly by professors, and having 
in all 231 professors, and 3,973 pupils of both sexes. 

The Vienna Conservatory of Music is a private foundation, but 
receives from the Government a considerable yearly grant. The 
studies extend over six years, and the fee is 4 to 6 florins per 
month. There is a public concert twice a year. This establish- 
ment has one director, 20 professors, and 209 pupils of both sexes; 

At Prague the Conservatory of Music was founded and sop- 
ported by the Society for the Improvement of Music; it is 
divided into a school for instrumental music, another for singing, 
and a third for the stage. The studies last six years in the first 
school, two years in the second, and two or three in the third 
(opera). For natives the teaching is gratuitous. There are » 
director, a sub-director, and 19 professors. 

Academy of Comuerce (Handel's Akademie). 

Under the title of Academy of Commerce there was founded at 
Vienna, in 1857, a very remarkable establishment for the instruc- 
tion of young men intending to follow commercial pursuits. A 
capital of 400,000 florins was subscribed, and suitable premises 
built for the purpose. The school is provided with technological 
collections, a museum of natural productions, and complete che- 
mical laboratories. A committee composed of nine naembers 
preddes over the general management. The instruction is given 
in two divisions, one of them preparatory, requiring two years' 
study, the other technical, occupying the same length of time. 
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The number of houis per week devoted to the different braachea 
of iDstniction U shown in the following table. 
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Besides this oompnlsorj cmriculam there are French, English, 
and Italian daasesy one or other of which every pupil must attend, 
or two, or all, if he pleases. There are excellent laboratories &x 
those pupils who wish to learn how to analyse different kinds of 
merchandise. This study ifl altogether c^tionaL In wint^ quali- 
tative analysis is taught, and quantitative in summer. The 
school fee is 157 florins. 50 kr. a year for all the courses. 

At the close of the courses there are examinations for those who 
please to present themselves, and certificates of capacity are given 
to all who pass satisfactorily. Among the optional bianchesr of 
instruction are stenography, to which some importaxuie is 
attached, and drawing, which is cultivated both artistically an^ 
commercially. 

Besides the regular classes during the day, there are eveiung 
classes for persons abready engaged in business. These s^ 
held from 7 to 9 o'clock from October till Easter, aad are 
attended by about 250 persons who pay four florins for ^ach 
course^ with the exception of the living languages, which are only 
two florins, and stenography, fixed at one florin. The subjects 
taught in these classes are commercial arithmetic, book-keeping, 
commercial correspondence, the rules of commerce, and exchanffe^ 
&c., the living languages and stenography. The majoriiy of §ie 
persons attending the evening classes present themselves far 
examination to obtain certificates. In this department discipline 
is maintained by the professors under rather severe regulations. 

Middle Schools {Mittxl Schulek). — Gymnasia, 
The general and special object of the gymnasia is instmctioQ 
mai^sH^^ laag'iag^s, and preparation for the studies of the 
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: Until the jear -1<849» there existed in the Gennano-Sla\nB ooun- 
^ie0 of th« Austrian empire^ and' in the Lombardo-Yenetian 
kingdom (from which part of Lombard j was separated in 1859)^ 
including military schools^ 92 gymnasia haying six classes, and six 
gymnasia with four classes. The number of professors was 646 
and of pupils 20,316. In 490 of these establishments^ with 249 
{ffofes6<N:s and ^^800 pupils, a two years' course of philosophy 
was insisted on. In o&er countries of the empire, gymnasia had 
been organized, but somewhat less completely in Hungary, 
Cioatia^ Slavohia, and Transylvania. There then existed 120 
gymnasia^ with 671 professors and 22,837 pupils, among which 
were 61 gymnasia haying courses of philosophy with 200 profesr 
&03t& and %500 pupils. 

The dt^cree.of organization of 1849 raised the gymnasia from 
six classes to eight, by adding two classes of elementary philo- 
sophy, and gaye greater extension to the teaching of Greek and 
the higher German literature ; the teaching of history, mathe- 
matics, physics, and natural history was distributed oyer all the 
Studies. At this period the use of Ihe different native idioms was 
adopted for teaching, the study of phUosc^hy, properly so CfJled, 
WAS rejected in the uniyersities, and great improvements were 
introduced in the mode of teaching.- 

A complete gymnasium is at present composed of a higher 
. ^maaAium and a lower having f<w class^i^. The lower gymna- 
sium ]^pares pupils for the superior esti^lishmentfi^ siich as a 
higher gymnasium and the practical school. The higher gymnasium 
imparts a more complete scientific instruction, and is the proper 
preparatory school for the studies of the university. ,l]heT8 are 
both public and private gymnasia. The first alone can give 
certificates of maturity. 

In 1859 there were, in the whole empire, 240 gymnasia, 164 of 
them, with eight classes, and 73 with four only $ the number ^f 
titular professors w:as 2,454, of deputy professors 493, aiid of 
pupils 61,121. The regulations prescribe, that whenever the 
niiinber of pupila in a. ^ass exceeds 60, it must foe divided into 
ttvo. A complete gynmasium has 13 titular inrofeaiioiia^ .one of 
wh^m acts as director. An inferior gymnasium has only, ^ix 
professors. The iH:ofeseors are appointed after on. examintitlcm 
before a commission of the university. 

For each subdivision there is a principal or titular profeissor 
who takes precedence of other professors o( the same dass. The 
taeetfng of titular profess(»'s, with the director as presid^^, 
forms the conference of professors. The immediate supeidior 
iiispectioa is entrusted to a member of the Council of Instruction 
acting as inspector of gymnftda. . The choice of the language .in 
which the instruction shall be given depends, in general, on the 
place where the gymnasium is situated And on the counixy from 
which professors have to be procured. That language, however, 
Is always cthosen which appears most advantageous «x> the ^oapid 
. progress of the pupils. 

The ewwpulitory studies ^e ; rc(Hgie«i, Latin, G'crman, a Eleoond 
latxguage spoken in the country, history, geogt»i*y^ th»>i%h 
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eigbi dasaes ; Greek from the third to the eighth class, natural 
history in the first, second, fifth, and sixth ; physics in the third^ 
fourth, eeventh, auil eighth ; the elements of philosophy in the 
seventh and eighth. The other studies, such as the living 
languages, caligraphy, drawing, and gymnastics, are all optionaE 
The number of hours of compulsory attendance in class varies 
from 22 to 27 per week. Sunday and two half days during the 
week are left free from compulsory lessons. 

There are no regular examinations at the end of the year. 
Passing to an upper class is allowed or refused according to the 
pupU's progress, and there is no examination except in doubtful 
cases. To enter a university a pupil must have obtained a cer- 
tificate of maturity on leaving the gymnasium, and the examina- 
tion for that purpose is held under ^e direction of the inspector 
of the gymnasium. Pupils who have been educated at home may 
present themselves at these examinations on condition of regularly 
passing the half-yearly examinations. 

The superior authority for instruction does not enforce the 
use of any particular books, but merely indicates those which 
may be used, and there may be difierent ones in the same class. 

The annual payment in the gymnasia aided by the State varies 
from 8 fl. 4 kr. to 12 fi. 6 kr. (rood conduct and rapid progress 
may exempt poor pupils from all payment. Besides these iees, 
pupUs have to pay 2 fi. on admission to purchase school nece&r 
saries, and also examination fees to remunerate the exaanners. 
The amount received in fees for all the Austrian gymnasia was, 
in 1859, 2,741,372 fl. There are a great number of exhibitions 
founded by the State or by private individuals, which enable 
clever young men of narrow means to pursue their studies. In 
1869, 2,831 young men enjoyed these exhibitions, the whole of 
which amounted to the sum of 207,098 fl., which shows that the 
number of these exhibitioners was in the ratio of 435 to 603. 

Until 1849 most of the gymnasia were iUnsappIied with the 
necessary appliances for teaching ; but since then, owing to i\ie 
active co-operation of the State, townships, and private indivi- 
duals, their number has so far increased that, in some gymnasia^ 
the library contains thousands of volumes, the cabinets of natnTal 
philosophy number 1,000 pieces of apparatus, and some collections 
as many as 2,000 articles. 

The total expense of a gymnasium is 12,000 fl. The aaibacies 
of the professors vary from 735 to 1,050 fl. That of the directcnrs 
from 1,150 to ],365 fl. After each period of 10 years' service all 
professors receive an addition of 105 fl. to their salary, and if 
after 30 years' service a professor be unable to continae his 
functions, he is allowed to retire on his full salary. 

P^CTicAL Schools (Real Scholen). 

Until the year 1850 the pitwstical schools (then only fire in 
number) were in direct relations with the technical institutes, 
serving as preparatory schools for them. The instruction con- 
sisted espe^aally in the elements of arithmetic and mathemaUcs, 
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while the classical stadies received little attention. The pupils 
were admitted on leaving the fourth class of the higher primary 
schools. The studies of these practical schools then occupied two 
years. 

The reorganization of these schools was effected by a decree 
of 2nd March 1851, which laid down the principles for the 
organization of technical instruction and for the establishment of 
the practical schools. They were then all organized as distinct 
institutions under a separate management, and divided into lower 
practical schools with a three years' course^ and higher practical 
schools with a six years' course. 

The object of these schools now is to give the pupils, besides a 
general education, — ^not including the study of the dead languages, 
— «4i middle de^ee of instruction for the industrial professions, and 
sufficiently advanced to prepare them for the schools of technical in- 
struction. The lower schools, as well as the first three years' 
classes of the higher schools, impart a degree of instruction suffi- 
cient for the generality of industrial professions, and also prepare for 
the three following years' studies of a higher practical school. 
The studies of the pupils in the first three classes, which constitute 
the lower school, enable the pupils who have made good use of 
their time to enter on the practice of the industrial arts with 
a very satisfactory education, as will be seen by the following 
details. 

Drawing is taught in the earliest classes from models in relief 
and no copying is allowed except for the purpose of teaching 
pupils to handle the pencil at the very outset. In the first year the 
pupils of the first class, eleven years of age, practise free-hand and 
elementary geometrical drawing, and make sketches of solid bodies 
and of geometrical forms, after models like those used in the Dnpuis 
method. The use of rule and compasses is not permitted. They 
thus continue free-hand drawing of ornaments from casts, make 
copies of heads, and finish by drawing from the round. In the 
third class, which contains pupils from 13 to 15 years of age, 
drawing receives considerable extension, especially with regard 
to its application to the practice of the trades the pupils intend 
to follow. With this view special care is taken to make each 
pupil execute the designs which are most likely to be useful to 
him. For teaching descriptive geometry much use is made of 
rectangular planes and pins, which render sensible to the eye all 
the rules of the projections. This, in fact, is the mode of teaching 
which has been proposed and employed by M. Olivier, Professor 
at the Conservatory of Arts and Trades. His apparatus consists 
of two wooden planes articulated with hinges and covered with 
cork, in which the pins are stuck to represent the lines of 
projection. 

The choice and number of the subjects treated in the thi'ee 
years' studies are such that the young men who intend to follow 
the practical industries of constructing buildings or machines 
Biay obtain in the lower practical schools sufiicient instruction to 
become master-builders capable of understanding the plans to be 



exeeatedy aad of representing ifaeii* o^u idetfs i& drawli^ 
These lower sckoolfl «e therefoe well adapted for g^vmg ti^ 
■pupik tlM tJbeoreticdi inatnietioii cakala t ed to make them dever 
master workmen, foremen, and conductors o£ works, when they 
shall have aeqnired the praetleal part ct their trades in work- 
shops and boilding yards. The pupils who wish to c<mti2iiie thebr 
studies pass on to the fourth, fifth, and sixth elassee, in wludi 
the teaching of drawing is at onee tiieoretical and practicaL 

llie eompolsory studies of the lower schools cotnprifle religicB, 
languages, history, geography, arithmetic, natural history^ ^ 
elements of physics and chemistry, drawing, and caHgrapby. 
The study of the second language of the country is eompviaorj 
only when it is the pupil's mother tongue, since at Yieima^ 
German is the medium of instruction. Singing, gymnaalicB^ and 
stenography are not compulsory. 

The meUiods of teaching are for the most part simple and 
•popular. In the three higher classes a more scientific me^o5. % 
followed, so as to give a general idea of human knowledge aaw^ 
as a preparation for technical studies. Elementary mathematics 
are added to the studies of the lower schools. Instead o£ aritV 
metie, the study of machines becomes compulsory ; caUgtaphj 
ceases to be so ; and the living languages, French, Italian, aiid 
English, are taught without being compulsory. 

The number of independent practical schools organized in xxaxr 
formity with the regulations was 52 in 1859, with 520 profe&fiors 
and 9,939 pupils. The number of hours' attendance for the cooa- 
pulsory courses ranges from 30 to 34. 

The organization of these schooki is, as far as teaching and 
discipline are concerned, exactly the same as that of the gymnasia. 
The number of professors is 12 for a higher pntctical school 
and six or seven for a lower. The number of pupils in one daas 
must never exceed 80, and for drawing, when there are abot^e 
50 pupils, the professor has an assistant. 

Every candidate for a professorship must firat piuB^ an exami- 
nation before a committee established at Yiemia, to Bhtyw that 
he has the requisite scientific knowledge and a good method of 
teaching. He must next undergo a year's probation in a piibWc 
practical school Professors havd the right to chooee their 
text-books from among those authorized for use by the supdrior 
authorities. 

The yearly fee for the practical schools varies according to 
localities from 8 to 20 florins The cases of exemption from pay- 
ment are the same as in the gymnasia. The entrance fee ia 2^\ 
florins. It is intended to cover the expense of purchasing edb.ool 
neeessaries. The salaries of professors are 630, 840, 1»05(>, and 
1,260 florins, with an increase of 210 florins every 10 j-iears. 
The supplementary frtnctioas of director are remunerated VFitfi 
210 to 315 florins. The yearly expenditure for a lower school is 
from 8,000 to 11,100 flwins, and of higher sdiools from 15,000 
to 20,000 florins. The expenses of the royal and imperial sckools 
are borne by the respective kingdoms : for the local schools by 
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the town revenues, and for the private eBtabllshments by ]^« 
ticular endowments. Many practical schools are supported partly 
by the towns and partly by the State. The amount of the fees 
then belongs to the funds from which the grants are made. 

The director and the council of j^o^sors have^ the entire 
management of the school* All these schools are under the 
immediate supervision of the government authority of the country, 
represented by a counolll<Nr of schools. 

Higher Fracticax School at Pbague. 

This school, the origin of which the Bohemians trace with justi- 
fiable pride through the successive transformations, which the pro- 
gress of industry rendered necessary^ to the year 1576, in the reign 
of Eudolph II., a!n epoch long anterior to the foundation of most of 
ate schools now existing in Germany, follows the same programme 
of studies as the Vienna schools, as will be seen from the foUow- 
ing table. The pupils aire divided into six classes, requiring six 
years* studies. The programme contains the following subjects of 
instruction, to which the number of hours indicated is devoted :^ 





1st 


2nd 


3rd 


* 

4th 


5th 


\ 

6th 


Totals. 


A _ - - 


Class. 


Class. 


Qass. 


Class. 


Class. 


Class. 


Beligious instruction •. 


2 


2 


2 


2 


2 


2 


12 


Grerman language 


4 


4 


4 


3-5 


4 


4 


23-25 


Geography and history - 


8 


3 


3 


3-5 


4 


4 


18-20 


Ari&metic 


4 


4 


8 


mm 


— 


. 


11 


Katnral history - 


2 


2 


~ 


2 


2 


2 


10 


Useful knowledge 


2 


3 


- 


« 


- 


• 


6 


Bohemian language 


8 


3 


3 


3 


8 


3 


18 


Califfraphy 
Freehand drawing 


2 


2 


2 


2 


— 


— 


8 


- 


6 


7 


6 


6 


6 


31 


Chemistry 


- 


- 


6 


2 


2 


2 


12 


Construction of buildings 


- 


• 


2 


•. 


- 


mm 


2 


Mathematics 


— 


~ 


» 


8 


5 


2 


15 


linear drawing - 


- 


mm 


« 


— 


4 


4 


8 


Physics 


• 


mm. 


•• 


•» .. 


4 


.4 


8 


Description of machines 


« 


«. 


«. 


. 


m. 


2 


2 


Drawing of machines - 


- 


» 




•• 


m. 


2 


2 


Modelling 


- 


- 


«• 


• 


* 


4- 


4 


Geometry and construc- 
















tion drawing. 


10 


4 


- 


- 




- 


. 14 


Italian • - 1 












' 2 


p 


fVench 


Out of 


dass 


m 


• 




< 2 


«. 


Stenography 












L 2 


*m 



The distribution of the time shows how much attention is paid 
to instruction in religion, as well as in the vernacular languages-^ 
German and Bohemian-— and in freehand drawing* Six hours 
per week at least are devoted, during Hye years, . to this kind 
of drawing, and from two to four hours only for three years to 
linear drawing. The proficiency of the pupils is consequently 
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very remarkable, and superior to anything we have seen elsewhere. 
The modelling practised in the sixth year also appears very succes- 
ful. The Dnpuis method is strictly followed, and the school is 
supplied with all his models. 

Out of 518 pupils 473 were Bohemians, 435 Catholics, 7 Pro- 
testants, and 71 Jews. The library contahis nearly 1,500 yolumes. 
The yearly school fee is calculated at the rate of half a florin per 
hour's lesson per week. A year's course of 30 lessons per week 
therefore costs 15 florins a year. 

/ Of all the practical schools in Germany that of Prague is 
certainly the one where linear drawing is best taught, and we 
are inclmed to attribute this fact to the attention given from the 
very outset to the practice of freehand drawing, which earJy 
habituates the pupil to trace his lines with a light hand, j 

The instruction is given in German and Bohemian, but the pro- 
fessors are free to choose which language they please. There are 
in some cases professors of each language for the same course. 
The class-rooms, amphitheatres, and laboratories are spacious 
and well arranged. The collections are well stocked with models. 
The workshop for modelling will accommodate 25 pupils at once, 
and is well attended. 

Practical School of TrUbau. 

At this school the experiment has been tried of uniting the 
pupils of a gymnasium with those of a practical school for certain 
classes under the teaching of the same professors. The start- 
ing point, and especially the object of the pupils not being the 
same, and the professors of the gymnasium being little acquainted 
with technological details, the instruction was not sufficiently 
scientific. It was too low for the pupils of the gymnasium and 
too high for those of the practical school. It was, therefore, found 
necessary to abandon this system, which, in France, would pro- 
bably produce still less favourable results. 

Imperial and Royal Hioher Practical School at Vienna^ 

In this city there are two higher practical schools, one of them 
imperial and royal, belonging to the State ; the other municipal, 
founded by the city. Both have six classes, requiring at least six 
years' study. 

The first is situated in the Landstrasse, in a building rented for 
the purpose, formerly the residence of Prince Lichtenstein. It 
.has numerous collections, especially of mineralogy and natural 
history. Well arranged laboratories have been fitted up to enable 
the pupils who are so disposed to make themselves acquainted 
with the elements of chemical manipulation. There is a workshop 
for modelling, and the pupils are exercised in that art from a 
drawing, and conversely in drawing from model?. The drawing- 
class rooms are very spacious and well lighted ; the pupils have 
plenty of room. For drawing from the round or from models in 
relief, even elementary, there are cabinets or cells lined with 
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greeti doth, and ia which the models are lighted by a single gaa, 
burner, so that the shadows may be more distinct. The time 
devoted to lessons and gi-aphic exercises, under the eye of the. 
professors, is distributed as shown in the following table : — 



• 


iBt 


2nd 


3rd 


4th 


5th 


6th 






Class. 


Class. 


Class. 


Class. 


Class. 


Chu». 


Totals. 


Compulsory, 


. 














Religion 


2 


2 


2 


2 


2 


2 


12 


Arithmetic 


4 


4 


3 


. 


_ 




11 


Mathematics - 


. 


• 


... 


9 


5 


2 


16 


German 


5 


5 


4 


5 


3 


4 


26 


Geograpfaj and history- 


3 


3 


3 


4 


4 


4 


21 


Natural history - 


2 


2 


... 


2 


2 


M 


8 


Physics 


2 


4 




— 


4 


4 


14 


Chemistry 


— 


^ 


6 


2 


2 


2 


12 


Writing or caligraphy - 


2 


2 


2 


2 


. 


. 


8 


Freehand drawing 


10 


6 


7 


.4 


6 


6 


39 


Descriptiye geometry, 


~ 


. 


~ 


>. 


4 




4 


drawing. 
















Linear drawing of 


— 


4 


3 


2 


. 


^ 


9 


bnildings. 
















Machine drawing 


-. 


— 


« 


— 


^ 


4 


4 


Lectares on machines - 


.. 


_ 


_ 


_ 


.. 


2 


2 


Modelling 


— 


— 


— 


4 


4 


4 


12 



OpHtmaL 

English language . . « . 5 boon per week. 
Italian language -----3„ „ 

£^ench language - « - - 3 „ „ 

Stenography 2 „ „ 

Singing 2„ „ 

Gymnastics - - - - -2„ „ 

We see by this table the immense importance attached to the 
teaching of free-hand drawing, almost exclusively executed from 
models in relief. For the six classes it occupies 39 hours per 
week, whilst to linear drawing with rule and compass only 17 
hours are given. Notwithstanding the great attention paid to 
freehand drawing, in which the pupils are very proficient, the 
linear drawing is not so fine and light as might be desired. 

At the close of every year there is an examination, and marks 
are given ; according to the results the pupils pass to the upper 
classes. According to the information and notes of each professor 
the pupils are classed, and any note stating deficiency in a single 
branch of instruction prevents the pupil from entering the upper 
class, and, on leaving, deprives him of the certificate of satisfac- 
tion required for admission to the technical institutes. It is 
evident by these rules that the system of outdoor pupils is com- 
patible with strict discipline. When a pupil leaves the sixth 
class of a higher practical school with a certificate of eminence he 
is admitted dejure into the first class of the Polytechnic Institute, 
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otherwige he must go through ^7^^^ preparatory studies. The 
examinations are very strict. The school fee at Vienna is 1^ to 
20 florins a year. The pupils who perform chemical manipolationg 
in the laboratory pay an additional entrance fee of two florins and 
one florin per month. The re-agents are ftimished by the State. 



MuNioiPAL Higher Pbaotical Sohool in the Suburb 

OF WiEDBN, YlBIfNA. 

This school, founded by the city and administered by the muni- 
cipal authorities, is of the same order as the Goyemment School, 
The building is a yery handsome one, and is most conyeniently 
arranged. The class-rooms for drawing and study, and the Jabora- 
tories are large and well lighted, and there are yeir good ooUeetions 
of apparatus and models. Drawing is taught from objects and 
models in relief. Freehand drawing receiyes far greater odtiexi^cfix 
than linear drawing; the former has 38 hours weekly in the 
different classes, the latter only eight, and yet the results are 
satisfactory. 

The subjects of instruction are distributed as follows :— 





1st 


2nd 


8id 


4tli. 


5th 


6tli 1 


TotaL 




Class. 


Class. 


Class. 


Qass. 


Class. 


CIass.| 


— __ ._-_ ... _ 


. . ... 






- 


.. _ 






Religion 
AritLmetic 


a 


2 


2 


2 


2 


2 


12 


4 


;.4... 


: 4 


«_ 


.1^ 


_^ 


12 


Mathematioe . • 


... 


2 i 


... 


9 


5 


2 


18 


GermftQ 


B 


•5 


4 


5 


3 


4 


26 


Geography and history - 


3 


3 


3 


4 


4 


4 


21 


Natnral Mstory • 


2 


2 


— ■ 


2 


^ / 


^ 


10 


Fhysicfl 


2 


s 


.— 


•^ 


4 


4 / 


13 


ChemiBtry 


— . 


— 


6 


2 


2 


2 


12 


Writing and eaOigrapby 


2 


2 


2 


2 1 


— 


— 


8 


Descriptive geometry - 


— 


— 


— 


« 


* \ 


— , 


« 


Free-lumd mwing 


10 


6 


6 


4 


* \ 


* \ 


9% 


Linear drawing of build- 


mm. 


2 


2 


.. 


— \ 


* \ 


8 


ings and machines. 
















Lectures on machines - 


^— 


m^ 


mmm. 


— 


—— 


2 \ 


i ^ 


Construction of buildings 


— 


•"— 


2 


— . 


-— • 


— 


' 


Total - 


$0 


31 


31 


32 


32 


32 



We see by this table that Ihe distribution of time aud lessons 
is almost identical with that adopted at the Imperial and Boyal 
School in the Landstrasse. It is the same with regard to the 
selection of the subjects for drawing, which, after relating to 
questions of general education, are divided into distinct industr^ 
specialties. 

The pupils who wish to manipulate in the laboratory pay one 
florin per month for two sittings of three hours each per week, 
during the vacations. The mineralogical and technological co^ 
lections are remarkably well kept, and well provided .With useEol 



matmale. At the end of 
receive a report frop each 
bear the words Insufficient 
are not allowed to advance 
ixrJ9 rigorously strict and the 
very severe* A great many 
to tiie Polytechnic Institute 
and Engineers. 
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tibe courses every year, the pupils 
professor, and those whose reporter 
insirueHon for any branch of study 
into the next class. These reports 
school beans the reputation of beings 
pupils of the sixth, class or year go 
or to ^e Military School of Artillery 



Municipal Pbactical School of the Second Ordeb in the 

Suburb op Gumpendorp, Vienna. 

This school of the second order Lad^ in 1862, about 180 pupils 
jn its three classes. The instruction is regulated the same as the 
corresponding lower classes o£ the higher practical schools, and 
the severity of the examinations on passing from one class to 
another and on leaving is at least as great. 



Protestant Lower Practical School, Vienna. 

Besides the practical schools, royal and imperial and municipal, 
there are also others of a private character auliiorized by the 
Government. Of this number is the Ft-otestant Practical School, 
of an inferior order, having only three classes, to which are 
annexed two primary schools, one for boys the other for girls. 
This school built by subscription on ground riven by the city, 
cost 240,000 florins for first establishment 5 its' yearly budget 
is 30,000 florins. It has a library of 1 6,000 volumes for the use 
of the professors. 

The studies are arranged as in the following table :— 











Utdaw. 


2dClaM. 


3dCbuBi. 


Total. 


2 


2 


2 


6 


8 


3 


3 


9 


6 


4 


4 


18 


3 


2 


8 


8 


2 


2 


.— 


4 


2 


8 


.. 


5 


2 


2 


2 


6 


2 


4 


4 


10 


2 


1 


1 


4 


2 


2 


^^ 


4 


1 


1 


1 


3 


— 


— 


6 


6 


26 


26 


26 





Helicon 

Ari£metic - 

German 

Geography and history 

Katioral history 

Fhysic9 

Writing and caligraphy 

Pree-hand drainng - 

linear drawing 

Geometry 

Singing 

Chennstry - 

TOTAI. 



The above statement shows tbat the instmctibn given in this 
gebool diflers little from that in the preceding^ aad that the study 
of the German language «ad of free-hand drinn^ng occupy the 
xaost tiine. 
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The pupils of this school pay on entrance fee of 5 florins 
and 12 florins a jear. This remiineraiioii, which is not paid by 
all the pupils, produces onlj 6,000 florins. The city gives 
assistance to* the extent of 7,000 florins; the balance of the 
expenditure is covered hj subscriptions. The direction of the 
establishment is almost entirely independent of Stete ocnitroL It 
is conducted under the supervision of a council dected by the 
members of the Protestant communion, and by a director idso 
elected, but whose nomination must be approved by the Govern- 
ment. 

Special Schools. 

First in this class come the military schools, whidi are divided 
into schools of education and schools of military instroctioD. 

The military schools of education are subdivided into schools 
for non-commissioned oflieers and schools for officers. 

The schools for non-commissioned officers are : — ^The lower 
schools of education ; the superior schoob of education ; the 
company schools. 

The schools for officers are :— The cadets' school {CadeUen 
Imtiiut) ; the military academies. 

The military schools properly so called: — ^The institute oi 
mililary professors {Miliiar-JLekrer InsHiut) ; the higher school 
of ai tiUery ; the higher school of engineers ; the central cavalry 
schcols; the war school {KriegM-Schule) ; the school of military 
administration ; the Joseph Medioo-chinirgical academy ; the 
veterinaiy institute ; the school for officers' daughters, at 
Hernals* 

Establishments of Military Education. 

The object of these schools is to prepare the sons of poor per- 
sons, who have done good service in the army to become non- 
commissioned officers and officers. In these establishments there 
arc military pupils (Militdrzoglinge) and pupils who pay or are 
supported by exhibitions founded by provinces or private indi- 
viduals. 

Admission as Militdrzoglinge is granted to the sons of soldiers 
or civil servants who have served a certain term, and in the 
company schools the sons of civil servants and frontier guards. 
The conditions of admission to scholarships founded by pro- 
vinces or private persons are determined by the deed of endow- 
ment. Every Austrian subject has the right to enter as a paying 
pupil on condition of lodging a year's Sthoolifig in the military 
chest, and of possessing the other qualifications required. Paying 
pupils are admitted into all the military establishments except the 
lower schools. Foreigners may also be admitted as paying pupils, 
on producing a formal authorization from their own government 
to enter the Austrian service. To be admitted, candidates mitet 
havo the age requiretd for each school, be well grown and of 
good constitution, and possess the proper degree of instruction. 
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The teaching in each school is regalated by a fixed plan of 
studies, which^may be modified ac<^nJing i/ the p«.g.^s8 of 
science and in accordance with educational improvements. The 
curriculum in the schools for non-commissioned officers com- 
prises : religion, the German, Bohemian, Hungarian, Italian, 
'and Eoumanian languages, mathematics, popular mechanics, the 
rudiments of physics, the elements of civil architecture, gec^raphy, 
history, natural history, literary compositions on military subjects, 
the knowledge of infantry arms and of artillery, the pioneer 
service, fortifications, instruction in sapping, in mining, the regu- 
lations for teaching and exercising recruits, fencing, campaign 
service, gymnastics, swimming. For the officers' schools : religion, 
elementary philosophy, the Grerman, French, Bohemian, Italian, 
and Hungarian languages, mathematics, mechanics, practical land- 
surveying, physics, chemistry, descriptive geometry, geography, 
< history, natural history, international law, Austrian law, military 
penal code and forms of procedure, rhetoric, military style, the 
knowledge of artillery, fortification, instruction of sappers, service 
and regulations for the drilling of recruits and manoeuvres, cam- 
paign service, drawing, gymnastics and fencing. 

In the course of September, the pupils of the last year in the 
company schools enter the army as non-commissioned officers ; 
those of the academy as officers. At the same time, the pupils 
of the last year in the inferior schools of education -pasB into the 
higher school, and thence into the company schools and into the 
cadets' institute. The other pupils pass into the class immediately 
above. Pupils who have not made sufficient progress are sent 
back to their parents except soldiers' children, who in certain 
cases, are allowed another chance. Those who leave before the 
end of the studies cannot, if they enlist either immediately or 
later, be promoted to any rank, especially to that of officer, before 
their comrades of the same standing leave the schools. 

The length of the studies in these schools is for th< 



5 lower schools, having each 100 pupiU, 4 years' study. 

5 higher schools, ,, 200 „ 4 „ 

2 company schools for infantry, 120 „ 2 „ 

4 „ „ artillery, 1 

1 „ „ pioneers, >120 „ 3 „ 

1 „ „ engineers, J 

4 cadets' schools {Cadetten Institui) 200 pupils, 4 yeara' 
study. 
For the militairy academies, viz. : — 

The Neustadt Academy, 400 pupils, 4 years' study. 
The Academy of Artillery and Engineers, 160 pupils, 
4 years' study. 

Ijtt a lower school the command is given to a subaltern; in 
a higher or a company school, to a captain ; in a cadet school to 
a staff officer ; in an academy to a general. Each school has its 
own staff for teaching, supervision, and manoeuvres, as well as 
for health and service. The religious instruction is given, partly 
by ecclesiastics attached to the establishment, partly by civil or 

22925. s 
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military chaplains. The other matters are tan^t in the lower 
schools bj non-commissioned officers ; in the higher and the 
company schools by officers and Serjeants ; in the cadet schools by 
officers from the rank of captain downwards ; in the acadenues 
by staff officers. In the academies, the pnpils are also taoght 
riding. Each school of non-commissioned officers has a smrgeon- 
major ; each cadets' school, a regimental surgeon ; and escii 
academy, a staff surgeon and a superior sui^eon. 

InsiUfUefar Military Teachers. 

This school is situated at Neustadt (a suburb of Vienna), and is 
intended to train teachers for the schools for non-commissioned 
officers, and serjeant-instructors for the officers' schools ; masters 
of arms and teachers of gymnastics for the two kinds o£ Bdnoola 
and for the troops are also trained here. The pupils, 50 in 
number, are nonH^mmiflsaoned officers. The course o{ Vnatmc^on 
is completed in a year. The establishment is directed by an ofifteer 
of the staff, who has under him instructors, officers and serjeante. 

Sehools of Artillery and Military Engineering and School 

of War. 

These establishments are intended to supply officers capable of 
i*eceiving a higher degree of instruction, calculated to render 
them fit for the higher services of the army. The higher clf^s of 
artilleiT is united to the academy of artillery at Weisskirchen, and 
that of engineers to the engineer academy at Znaim. 

The School of War {Kriegs Sehule) at Vienna forms a separate 
establishment, with a general at its head, and under him professors, 
for the most part staff officers, who are generally Sbttached to the 
quartermaster-general's staff. The pupils are iieutenantsand sub- 
lieutenants, who are admitted after passing an examiaatiofti. 

The studies last two years in each of these eatablishments, on 
leaving which the artillery and engineer officers enter their 
respective corps, and the officers of the Kriegs Sehule join the 
staff of the quartermaster-genei^, as vacanies occur. 

Central Cavalry School at Vienna. 

This school has for its object to teach the more talented 
officers how to break and train horses, to manage and utilize them, 
and to handle and employ cavalry to the best advantage.- The 
instruction occupies a year, and one officer is admitted from 
each regiment of cavaliy. The head of the establishment is an 
officer of the staff or a general, the instruction is given by a 
cavalry officer and a veterinaiy surgeon. 

School of Military Administration at Vienna. 

^J^^"^^^ ^^ J^^ subdivisions, one for militaiy law, tbe oibff 
tor the military administration of the frontiers. To the oonrstt 
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of the former the persons employed in the auditoriat are admitted ; 
the instruction lasts one year, and on leaving the pupils receive 
appointments in that department. The school of military adminis- 
tration of the frontiers is open to subaltern (officers, non-com- 
missioned officers and civil candidates, after an examination. 
The instruction lasts over two years, after which the officers 
pass to the administration of the frontiers with their respective 
ranks ; the non-commissioned officers and pupils are promoted 
in the same administration to the rank of sub-lieutenant of the 
second class. The commandant of the War School directs the 
establishment. The instruction is given by officers of the audi- 
toriat, of the commissariat, and of the military frontier adminis- 
tration, and also by civil professors. 

T^e Joseph Medico- Chirurgical Academy at Vienna, 

This establishment is intended to prepare sargeons and pby^ 
sicians for the army, and to promote the study of medicine 
generally. It is subdivided, — 1, into a superior course to form 
physicians surgeons ; and 2, into lower courses to educate surgeons 
for the humbler services in campaigns. This academy ranks vrith 
the Vienna faculty of medicine 

The higher instruction extends over five years, the lower over 
three years. Pupils who have gone through the higher course 
hold the rank of superior anrgeons {Oberarzte) with the diploma 
of doctor, and iu*e bound to ten years' military service. Those 
educated in the lower school have the rank of under-surgeons 
( Unterarzte), and must serve a term of eight years in the army. 

The administrative, militaiT*, and disciplinary command is 
entrusted to an officer of the staff; a director of studies manages 
the scientific pfirt, and the medical insti'uction is given by military 
physicians and civO professors. 

Military/ Veterinary Institute at Vienna, 

The object of this establishment is to train veterinary surgeons 
and farriers for the army and private practice, and to promote the 
progress of veterinary science. The mammalia of all species, 
ivhetber belonging to the army or the public, are admitted to its 
hospitals ; the professors also, act as high scientific authorities in 
judicial proceedings relating to animals, and give consultations on 
questions raised by the authorities. The institute comprises*— 
1, a veterinary school, for surgeons and farriers; 2, school for 
farriers and shoeing smiths, and for the instruction of private per- 
sons practising those trades. 

The conditions of the command and management are the same 
as in the Joseph Academy. The teaching staff is composed of 
five titular and five assistant professors. For subjects not within 
the province of the ordinaiy professors, the ministry of war 
appoints anxiUary masters. Shoeing . horses is taught by two 
professors aided by two military farriers. The course of the 
veterinary school is three years for regular pupils, two years for 
veterinary surgeons and farriers. 
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PnpilB on leaTing the veterinarj school receiye a diploma of the 
second class, and are bound to serre six years in the army. The 
military pupils, after their two years' studies, rejoin their corps 
and are appointed farriers as vacancies occur. 



Ifuiiiuie for educating Officer^ Daughters at Viefina. 

At this institute the daughters of officers with limited means 
and large families are educated so as to be able to take situations 
as governesses in wealthy families. 

The pupils are 78 in number, and the expense of the establish- 
ment is defrayed by the Grovernment and private benefactions. 
Girls are admitted from six to eight years of age, and remain till 
they are 20. The pupils are distributed into four classes and 
each class has two divisions. The directress of the establishment 
has under her orders four sub-du'ectresses, a mistress for needle- 
work, and a mistress to teach housekeeping. This instruction in 
household management is a desideratum in French education. 



Schools for the Navy. 

There are in Austria the following naval schools : — One for 
sailor boys {Schiffsjunge\ for marines, for quartermasters, for 
naval pupils of the first class, for naval pupils of the second class, 
a theoretical school for naval cadets, and a superior establishment 
for naval officers. 

The school for sailor boys is intended to train, as 'petty officers 
for the navy, young men from the Slave and German provinces, 
admitted between 12 and 14 years of age into the navaJ service. 
The instruction lasts until the pupil has attained the age for 
the conscription ; he is then entered as a sailor and becomes a 
petty officer as soon as he gets sufficiently used to the sea. The 
highest post he can attain is that of upper boatswain (Hock" 
bootsmann). 

The schools for marines {Zeugscorps) receive men drawn from 
different ccnrps of the army. They are trained as petty officers, 
and a part receive the uniform. Those who are fit to become 
officers receive their promotion when they leave their corps to 
enter the school. 

The school for pupils of the first class is kept on board a war- 
vessel selected for the purpose. The object is to prepare for the 
naval service youths of 16 or 18 years of age, who, on entering 
the school have already received a complete ci"iil technical educa- 
tion. The teaching here consists, therefore, chiefly of practical 
seamanship, and also of the application of previously acquired 
scientific knowledge to navigation and nautical astronomy. The 
course occupies a year ; on leaving, the pupil is received as a 
naval cadet. After passing two or three years at sea these cadets 
enter the theoretical school for naval cadets. 
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The school for pupils of the second class is intended solelj to 
prepare them to become officers. In this school, beside the pupils 
placed there at the cost of the State, there are others maintained 
hj endowments, and also others who paj for their instruction. 
The sons of officers and State functionaries are entitled to enter 
this school ^t the public expense, and any Austrian subject idio 
has the necessary qualifications is admitted on payment. Foreign- 
ers are also admissible as paying pupils, provided they can obtain 
authorization from their own Gravemm^it to enter iJic Austrian 
service. To be admitted, candidates must be between 12 and 14 
years of age, of sound health without bodily defect, and able to 
pass a previous examination. The instruction is given in accord- 
ance with a determined plan, on board a vessel prepared expressly 
to receive the pupils. After three years' instruction the pupils 
leave the school as naval cadets and are sent to sea. At the end 
of two or three years' active s^^ce the cadets are admitted to the 
theoretical sdiool. This school receives from 40 to 50 pupils. 
The chaplain on board is charged with the religions instroction ; 
the other teaching is given by professors from the hydrographic 
schools. The naval officers of the school-ship give the instmetian 
in practical seamanship. ; 

The theoretical school for naval cadets is on shore, and its 
course occupies a year, after which the pupil undergoes the exa- 
mination prescribed for his commission as an officer. On leaving 
this theoretical school the pupils are still naval cadets, but become 
officers when appointed to a ship. 

The superior school for naval officers is intended for the 
further improvement in mathematical and hydrographic studies, 
of such young men as have shown decided talent and taste for 
those sciences. 



SuPERiOB Instbuction.^-Umvebsities. 

The empire of Austria has eight universities ; viz., those of 
Vienna, Prague, Pesth, Cracow, Padua, Lemberg, Gratz, and 
Inspruck. The first four have four faculties, theology, law and 
administration, medicine, and philosophy. The university of 
Padua has five faculties, the fifth being for mathematics. The 
last three have only the faculty of medicine. 

The universities are divided into faculties, and these comprise 
the council of professors and the students. The college of 
teachers {lehrer collegium) is composed ; 1, of the ordinary and 
extraordinary professors, of private tutors (privat-docenten), and 
special professors, such as professors of languages, of gymnastics, 
&c„ that is to say, those who do not teach a science but an art 
or an accomplishment. The college of teachers {lehrer colle* 
giuni) elects from among its members a college of professors 
(professor collegium)^ which is the immediate directing authority 
of each faculty. The professor collegium is composed of all the 
ordinary professors, the senior extraordinary professors, and two 
private tutors (privat-docenten). The dean (decan) is elected 
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every year from the corps of ordinary professors. From the college 
of professors also is chosen every year the academical senate, the 
supreme academical authority. It consists of the rector, the 
pro-rector, the deans (decanen), and yice-deans of the pro- 
fesMor collegium. The rector is elected every year by each faculty 
in tarns. 

Ac Vienna and Prague each faculty is divided into two college^ 
that of professors and that of doctors with diplomas. At the 
head of the doctors is an elected dean, who has a seat and a vote 
in the respective college of professors ; but in the academical 
senate (which, at Vienna, is called the consistory of the university), 
this right is granted him only on condition that the doctoren 
collegium reciprocally grants the same right to the dean of the 
profea$oren collegium. The elected dignitaries of the univenuty 
are submitted to the i^robation of the ministry. 

The professors have the position of Government officers. . They 
are appointed by the emperor. Their remuneration is composed : 
1, of a fixed salary with a decennial augmentation, of fees from 
their auditors, and of examination fees. The fixed salary of a 
professor is not limited by any law. The minimum salaries which 
serve as the basis when a chair becomes vacant and is offered for 
competition, vary in the different universities from 1,050 to 1,680 
florins. The decennial augmentations are irom 210 to 315 fLoxina. 
Tim extraordinary professors receive fixed salaries ranging fironi 
600 to 1,260 florins. 

Every one who wishes to profess courses as a private tutor 
(ptHvcU'docent) in a university must previously pass an exami- 
nation before the college of professors. If he succeeds, a certi- 
ficate of aptitude is given to him which must be confirmed by the 
ministry. The private tutors have no salaiy, but receive fees 
from their hearers. Those who give proofs of capacity are after- 
wards named extraordinary professors ; they generaUy become 
ordinary professors after a time, so that the private tutors (privcU- 
docenten) are a kind of nursery for university professors. Of tlie 
masters {lehrer) properly so called, some have salaries while 
others have not, but they also are allowed to take fees from 
their hearers. 

The students of the courses of the faculty are ordinary pupUs 
(ordeniliche) or firee pupils {ausserordentliche). The former alone 
share the rights enjoyed by the members of the university, and 
they only are admitted to examinations for the doctor's degree, 
or for all the Government employments for which university 
degrees are a necessary qualification. As a general rule those 
only are allowed to enter themselves who have obtained a cer- 
tificate of maturity on leaving the gymnasia. 

The matriculation fee amounts to 2* 1 florins. Free students 
must be at least 16 years of age, and possess sufficient instruction 
to understand the subjects explained in the lectures. 

The studies are divided into two half-yearly terms. The winter 
term commences on the 2nd of October and ends on the Thursday 
preceding the Holy Week. The fees for each course are available 
for a balf.yearly term. Students are free to follow what courses 
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they please, provided they select such as satisfy the conditions of 
the examination for the doctor's degree or for the Goveniment 
employments when they present themselves. The time which 
they have passed at foreign universities, where ,the studies are 
equally free, may be counted to them under certain conditions, 
and foreigners also may matriculate iu Austrian universities* 
The length of the studies is in general four years for the faculties 
of theology, law, and administrative science ; five years for medi- 
cine, and three years for philosophy. Students are bound to 
attend the courses regularly, otherwise their inscriptions may be 
cancelled. 

Students pay nothing for attending the university in general, 
but they must pay into the university treasury, for the courses 
they attend, the regulation fees which, after deducting 5 per 
cent, for expenses of collection, are divided among the respective 
pri^essors* The minimum fee for a course is fixed at as many 
fiorine as there are lectures in the space of a week. For the 
optional courses the privat-docent is allowed to augment the charge 
as he pleases. The college of professors may remit one half or 
even the whole of the fees in favour of poor and industrious 
students. 

Schools fob Midwives. 

There are eight schools of this kind, at Linz, Klagenfiirt, Lay- 
bach, Trieste, Alle-Laste near Trent, Zara, Venice, Czernovicz. 
Instruction of the same kind is also given to women at the 
faculties of medicine and surgical establishments. A large 
number of apprentice-midwives receive considerable pecuniary 
assistance during their studies from the provinces and townships. 

Candidates must be at least 24 years of age, and less than 
50, must be able to read and write, be of good reputation, and 
of healthy constitution. The course of instruction occupies, 
according to circumstances, four, five, or six months. It is 
both theoretical and practical, and is given by a professor of 
obstetrics, aided by a midwife , and a nurse. In most of the 
schools there are two promotions yearly. On leaving, the pupils 
have to undergo a severe examination, for which those who have 
the means pay a fee of 30 florins. There are ten professors en- 
gaged in these schools, with a like number of midwives and 
nurses. The professor's salary is from 420 to 630 florins. More 
than 1,200 midwives are instructed every year in these establish- 
ments. The expenditure amounts to 9,815 florins. 

Technical Institutes. 

These establishments are intended to educate young men : — 
1. For the higher branches of industry and trade. 2. For farm- 
ing on a large scale. 3. For various public and private employ- 
ments which require superior technical knowledge. 

Besides the faculty of mathematics at Padua, there are at 
present in Austria seven higher technical schools : these ai'e the 
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Polytechnic institutes at Vienna and Prague, the technical school 
at Brunn, the technical academy at Lemberg, the technical insti- 
tute at Cracow, the Joseph Polytechnicum at Ofen, and the 
Joanneum at Gratz. Some of the technical institutes are com- 
plete, that is to say, they embrace both technical and commercial 
education, others, as those of Prague and Ofen, are incomplete, as 
• they give technical instruction only. The Vienna Institute has a 
preparatory school^ and a school of industrial drawing ; that of 
Cracow has a school of fine arts, and one of music ; that of 
Ofen a preparatory school. 

Each institute has a director (at Vienna there is also a sub- 
director), who is aided in all matters concerning the teaching 
and discipline by the council of professors. The educational staff 
consists of the professci*s, who are distinguished as ordinary and 
extraordinary, and have the same rank as university professors, o£ 
private tutors (privat'docenien) of the same rank as in the univer- 
sities, of masters {lehrer) ordinary and extraordinary, and for the 
experiments, of assistant teachers. 

The pupils consist of ordinary, extraordinary, and free pupils. 
The onlinary or matriculated pupils are young men who have 
followed the courses of a common gymnasium, or of a superior 
or practical school, or those who, being 16 years of age, have 
passed a satisfactory examination for admission. Persons of 
mature age and students fi*om the higher educational institutions 
ai*e admitted as extraordinary auditors, if they do not possess 
the qualifications required for ordinary pupils. The designation 
of " free pupils " is given to those who wish to follow only 
certain courses, not forming a complete branch of studies. The 
ordinary pupils are free to choose what courses they will follow, 
provided they are sufficiently prepared. 

The following are the subjects taught in the technical insti- 
tutes : — 

Elementary and higher mathematics ; descriptive geometry and 
drawing ; technical physics ; theoretical mechanics ; the con- 
struction and drawing of machines ; ordinary and higher land- 
surveying, and the drawing connected therewith ; the applications 
to bridges and roads, with drawing; natural history; general 
technical chemistry ; mechanics and applied chemistry % political 
economy and management of estates ; forest encyclopaedia ; 
national economy ; statistics ; the science of organization and 
administration ; commercial and industrial legislation ; geography 
and history ; account keeping ; political arithmetic ; commercial 
arithmetic and book-keeping ; the art of writing ; the knowledge 
of raw produce and merchandise ; the Italian, French, and English 
languages and literatures ; caligraphy ; stenography ; elementary 
and ornamental di-awing ; and modelling. The Vienna Institute 
also teaches the Turkish language, the Persian language, ver- 
nacular Arabic, and some other optional subjects. Those branches 
of instruction which require experimental demonstrations have 
collections of instruments and cabinets placed under the direction 
of the professors, as well as an annual fund for keeping them in 
order, and making additions. 
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The ordinary and extraordinary pupils receive certificates of 
attendance, which are delivered by the respective professors, and 
countersigned by the director. At the end of each year the 
ordinary pupils may pass examinations in the subjects of the 
courses they have followed, and their proficiency is proved by 
certificates which have an official value. The extraordinary 
pupils may likewise obtain certificates. 

In 1859, the number of professors in all the technical institutes 
was 157, and of auditors 3,531, of whom 752 were free pupils. 
This total of auditors was thus divided among the difierent 
institutes : 

Professors. Students. Free Pupils. 

Polytechnic Listitute of Vienna - 54 1,963 723 

Do. of Prague - 25 617 

Technical Establishment at Briinn - 13 196 

Technical Academy at Lemberg - 11 229 

Technical Institute at Cracow - 14 171 6 

Joseph's Polytechnicum at Ofen - 24 201 „ 

Joanneum Polytechnicum at Gratz - 16 154 23 
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Mathematical Faculty at Padua. 

This faculty may be classed with technical institutes, its object 
being to train young men for engineering and other technical 
professions. The instruction given is altogether practical. Can- 
didates for admission have to produce certificates that they have 
satisfactorily passed through the complete course of a gymnasium 
or practical school. The instruction extends over three years, but 
pupils may remain longer^ if, instead of attending all the courses 
of a year, they leave a part of them for the next year. 

1st year's studies. — ^Introduction to the higher mathematics ; 
land surveying ; hydrometry ; geometrical drawing ; agriculture ; 
and natural history. 

2nd year's studies.— Higher mathematics, differential and in- 
tegral calculus ; civil and hydraulic constructions ; descriptive 
geometry ; architectural drawing. 

3rd year's studies. — ^Applied mathematics ; civil and hydraulic 
constructions; architectural and machine drawing; legislation 
aff^ting engineers. 

There are also, not for all the students, but only for those who 
desire a more special insti*uction, courses on the construction of 
machines, technology, &c. AU the other branches necessary for 
technical education, such as physics, chemistry, &c., are also fully 
taught in the faculty of Padua. Engineers have to undergo an 
examination for the doctorate, before the mathematical faculty in 
the university, and further, to qualify themselves for the service 
of the State, they must sJso pass a special examination in the 
details of the service. 
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In the faculty of mathematics there is likewise a class of one 
year for the instruction of land surveyors and conductors of works. 
The courses are as follows : — Civil constructions and roads ; 
geometrical and architectural drawing ; elementary land sur- 
veying ; agriculture ; natural history ; and legislation affecting 
engineers. 

The numbei* of students in the mathematical faculty ranges from 
250 to 300. 

POLTTECHKIC INSTITUTE AT PRAGUE. 

The Polytechnic Institute is intended to give the pupils who 
follow its studies a fundamental scientific education adapted 
to the profession they mean to adopt, and to make them so 
well acquainted with technical and scientific progress that they 
may be able without further preparation to enter on the duties of 
practical life. To attain this end, the instruction is distiibuted in 
four special divisions : — 

A. Division, bridges and roads and civil engineering (^Wasser 

und Strassenbau), 

B. Division of architecture and civil buildings (Hochbau), 

C. Division of the construction of machines {MascMnenoau). 

D. Division of applied chemistry ( Technische Chemie), 

The following is the general programme of the instruction 
which is common to all the pupils : — 

L — Mathematics, Three courses of a year each, 

\st Course, — ^Algebra, analysis, elements of differential calculus^ 
analytical geometry, plane and solid (7 hours). 2nd Course, — 
Higher equations, integral and differential calculus, with Appli- 
cations to geometry (6 hours). 3rrf Course, — ^Differential equa- 
tions, variations, calculations of least squares (5 hours). 

II. — Descriptive Geometry, 

1. Orthogonal projections, oblique and polar in general, with a 
view to technical applications (5 hours) ; drawing of buildings 
(10 hours). 2. Stereotomy, application of descriptive geometry 
to cutting of stones and voussoirs (2 hours) ; execution of 
models in stone-cutting (4 hours). 

in. — Land Surveying, 

.\st Course, — Surveying, levelling, theory and description of 
instruments and apparatus (5 hours) ; topographical drawing 
from models (6 hours) ; practical surveying and levelling in the 
field (14 days in the year at least). 2nd Course, — Contour- 
ing ; geodesic levelling (3 hours) ; practice in the field (for 8 days 
in the year at least). 

lY,— Mechanics and Construction of Machines, 

1. Elementary mechanics, terrestial statics and dynamics, 
hydrostatics, hydrodynamics, aerostatics and aerodynamics (8 
nours). 2. Analytical mechanics, in the summer term (5 
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hours) ; 3. Mechanics of constructioiis (3 hours) ; drawing of 
machines (6 hours). 4. Study of machines, application of 
mechanics to the theory and the drawing of machines (no time 
specified). 5. Construction of machines, knowledge of materials, 
and instruction in certain kinds of machines (5 hours). 6. En- 
cyclopaedia of machines, for pupils not destined for any specialty 
(5 houi's), drawing of machines ( 6 hours). 7. Practical construc- 
tion of machines in the workshop (at least 4 hours). 

V. — Technological Mechanics, 

Working of metals, wood, textile substances, spinning, manu- 
facture of woollen tissues and of paper (5 hours). 

Vll. — Architecture and Civil Engineering. 

1st Course. — ^Mason's and carpenter's work, constructions in 
iron, materials of formations and stability of buildings (4 
hours) ; designs of construction (no time given). 2. 2nd Course. 
-^-Technical study of edifices, preparatory works, &c. (5 
hours) ; drawing of buildings (6 hours). 3. 3rd Course. — ^Pro- 
ject of a large building from a given programme (12 hours) ; 
4. Studies of style with drawings (courses of 6 hours each); 
modelling in clay (6 hours). 

yU. — Hydraulic Construction and Road-making. 

\st Course. — ^Foundations, embankments, lakes and canals, 
construction of roads, resistance of bridges and railways (5 
hours) ; drawings of constructions (no time given). 2nd Course. 
— On bridges and railways (5 hours) ; drawing of ditto (8 hours) ; 
projects of hydraulic constructions and roads from a given 
programme (8 hours). 

YIII. — General notions on Hydraulic Works and Road-making. 

For pupils not destined for any speciality of construction (5 
hours) ; drawing of buildings (6 hours.) 

IX. — General Physics. 

1. Statics, dynamics, magnetism, electricity, heat, optics, 
acoustice'(6 hours). 2. Technical physics : application of phy- 
sics to technical questions and industry, pyrotechny, telegraphy, 
galvano-plastics (2 hours). 

X. — General Chemistry. 
1. Eaw materials and their uses ; working of metals, alloys ; 
study of salts ; organic chemistry (7 hours). 2. Analytical 
chemistry : use of the blow-pipe ; qualitative and quantitative 
analysis, in winter (5 hours); practical analysing in thelabor- 
tory (two courses of 15 hours each). 3. Technological chemistry : 
1*^ Course. — Ch6niical fermentation (in winter) ; agricultural 
chemistry, bleaching and drying (in summer, 5 hours). 2nd 
Course, — Manufacture of sugar (in winter, no time specified) ; 
manufacture of glass, chemistry of salts (in summer, 5 hours). 
4. Chemical encyclopaedia, for pupils not intending to follow any 
chemical specialty. 
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XL — Mineralogy, 

Considerations on the technical and industrial applications (in 
summer). 

XII. — Geology and Paleontology. 

Considerations on their technical and industrial bearings (3 
hours). 

Xlll.— Botany. 

Considerations on the technical and industrial applications (in 
summer^ 3 hours). 

XIV. — Zoology. 

> Considerations on the technical and industrial applications (5 
hours). 

XV. — Free-hand Drawing. 

According to the special objects of the technical studies (4 
hours). 

The course of special instruction occupies five years for the first 
three divisions of the first category of pupils (bridges and roads, 
architecture, construction of machines), and four years for the 
fourth division (applied chemistry). 

The subjects of instruction are spread over the successive years 
as follows : — 

Division A. — Bridges and Roads. 

First Year, — Mathematics, 1st coui-se (7 hours) ; descriptive 
geometry (5 hours) ; working drawings (10 hours); general 
physics (5 hours) ; mineralogy (4 hours) ; free-hand drawing (4 
hours). In all, 35 hours per week. 

Second Year. — Mathematics, 2nd course (6 hours) ; land 
surveying, Ist course (o hours) ; drawing of plans (6 hours) ; 
elementary mechanics (5 hours) ; general chemistry (3 hours) ; 
technical physics (2 hours). In all, 27 hours per week ; and 
during the summer 14 days practical surveying in the fieW. > 

Third Year. — ^Mathematics, 3rd course (5 hours); analytical 
mechanics, and description of machines (5 hours); drawing of 
machines (6 hours) ; architecture (4 hours) ; drawing of buildings 
(6 hours) ; geology (3 hours). In all, 29 hours per week. 
Besides geological excursions. 

Fourth year. — ^Road-making and hydraulic works, 1st course 
(5 hours) ; drawing for ditto (8 hours) ; architecture, 2nd course 
(5 hours) ; drawing for ditto (6 hours) ; mechanics of building 
(3 hours) ; cutting of stones (2 hours) ; practical modelling and 
stone-cutting (2 hours). In all 30 hours per week. 

Fifth year, — ^Road-making and hydraulic works (2 hours) ; 
drawings for ditto (8 hours) ; drawing of projects (8 hours) ; 
technical mechanics (5 hours) ; land survjeying, 2nd course (3 
hours). In all 25 hours per week, and also at least a week in 
'he year in visiting remarkable engineering works. 
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PiviaiON B. — ArehUeetwre and Civil Constructions. 

First year. — Same as Division A. 

Second year. — Same as Diyision A, plus 6 hours per week for 
the study of style, 1st course. 

Third year. — Same as Division A, plus 2nd course of style 
(6 hours). 

Fourth year. — Same as Division A, plus 3rd course of style 
(6 hours). 

Fifth year. — ^Architecture and civil constructions, 3rd course, 
drawing up of projects (12 hours) ; national economy (5 hours in 
winter, 4 hours in summer) ; account-keeping (3 hours) ; tech- 
nical mechanics (o hours) ; study of style, 4th course (6 hours) ; 
modelling (6 hours). In all 33 hours per week, besides visits to 
interesting constructions. 

DnnsioH C. — Cofistruction of Machines. 

First and second years, — Same as Division A. 

Third year. — ^Mathematics, 3rd course, in winter ; analytical 
mechanics, in summer (5 hours) ; drawing of machines (6 hours) ; 
encyclopaedia of construction (5 hours) ; drawing of buildings (6 
hours) ; geology (8 hours). In all 30 hours per week. 

Fourth year. — Construction of machines (5 hours) ; drawing of 
ditto (10 hours) ; projects of ditto '(5 hours) ; technological me- 
chanics (5 hours) ; technological chemistry and metallurgy (2 
hours) ; national economy, in winter (5 hours) ; account-keeping, 
in summer (3 hoars) ; practice in workshop (4 hours at least). In 
all 35 hours, besides visits to great workshops. 

Fifth year, — Practice in workshops. 

DiTzaiON D. — Technological Chemistry. 

First year. — Mathematics, 1st course (7 hours) ; general phy- 
sics (5 hours) ; mineralogy (3 hours' lessons, 1 hour of applica- 
tion) ; zoology in winter, botany in summer (5 hours). In all 
21 hours. 

Second year. — General chemistry (7 hours) ; technical physics 
(2 hours) ; general mechanics (6 hours) ; drawing of machines 
(6 hours) ; geology (3 hours). In all 23 hours, besides geological 
excursions. 

Third year. — ^Analytical chemistry, in winter (5 hours) ; ana- 
lysis in laboratory (15 hours) ; technical chemistry, in winter 
(5 hours) ; agricultural chemistry, in summer (5 hours) ; ency- 
clopaedia of construction (5 hours) ; drawing of buildings 
(6 hours). In all. 36 hours per week in winter, 31 in summer. 

Fourth year. — Analysing in laboratory (at least 15 hours); 
sugar-making, ironworks, glass-making, pottery, and chemistry 
of salts (5 hours) ; national economy and account-keeping 
(4 hours). In all 29 hours per week. 

It will be seen that in this programme the instruction given 
to mechanicians is continued without interruption for four years, 
and that practice in workshops is required only in the fifth 
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jear, whidi appears preferable to the plan adc^ted at Dresden, 
of obliging the pupils to pass a year in the workshop after the 
first year's studies. But it is very probable that the pupils 
content themselves with the third year's study of thdr division, 
which, however, the programme seems to render difficult at the 
end of the first and the second year. 

The institute has 20 ordinary professors, 11 extraordinary 
professors of the first class, 20 tutors, and 6 masters. The 
number of pupils in 1862-63 was as follows : — 

Natives of Prague - - - 120 

„ Bohemia - - - 575 

„ Moravia - - - 14 

„ other parts of the empire - 38 

747 

The age of the pupils ranged from 16 to 25, the great majority 
(526) being between 19 and 23. 

The Prague Institute possesses numerous collections well sup- 
plied with the necessary appliances for teaching. They consist 
of— 1. A library with from 10,000 to 12,000 volumes. 2. Com- 
plete sets of models for descriptive geometry, models of surfaces 
generated by straight lines, &c. 3. Instruments for topography, 
surveying, and levelling for ihe use of the pupils ; topographical 
models in relief (Bardin's system). 4. Models of machines in. 
great number and varietv ; parts of machines ; apparatus to de- 
monstrate the laws of falling bodies; dynamometers ; divers. prime 
movers. 5. Instruments for physical experiments, comprising 
most of the new inventions in that department. 6.. Technology 
—different tools ; raw products, &c. 7. Architecture — ^models in 
plaster; handsome models of suspension, and.^^er bridges in. 
wood, iron, &c. ; models of roofs and other carpenter's work. 
8. Agriculture — well-executed models of farming machinery 
and implements. 9. Natural history and mineralogy^ — colleciion of 
minerals and rocks placed at the disposal of the pupils; birds, 
reptiles, &c. 

The institute has, for the study of applied chemistry, a 
very complete laboratory, in which 40 pupils can simnltaneously 
perform the principal manipulations. The Prague Institute is 
the one where we found linear drawing in the greatest perfection. 
The lines are fine and light ; all the various kinds of working 
drawings are executed there, and the projects of public works, 
buildings, and machines are carefully got up. 

Vienna Polytechnic Institute. 

This institute, standing in one of the new. quarters of the 
capital, is a very large establishment, with very extensive and 
complete collections, well classified, and kept in excellent order. 
They are open to the public on Sundays. There are at present 
17 ordinary and 20 extraoi^nary professors, with 900 pupils, 

rnl^^-'*?^/''^ ^^® y^®> ^^ P»y 24 florins a year, but abont 
onQ itod of th«m are exhibitioners. The eoWeetfenS consist of 
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models of bridges, locks, &c. of boats, vesselSy carriages of all 
kinds, hoisting apparatus, and weighing machines; dividing 
machines of various descriptions, hydraulic machines and appa- 
ratus, waterwheels, turbines, water-pressure machines, &c, sta- 
tionary steam-engines, steam hammers, apparatus and machines 
for raising water ; philosophical balances, dynamometers, clocks, 
locomotives, steamrboilers ; a handsome model of Stephenson's 
slide ; steam-boats, steam-dredgers ; instruments for natural phi- 
losophy, barometers, optical instruments ; an apparatus for firing 
mines, electrical machines, &c. &c. There is also a very extensive 
technological collection of raw products, tools, and manufactures 
of all kinds, including many very curious articles, some of which, 
owing to their perishable nature, have to be renewed occasionally. 
Very numerous collections of well-executed drawings, pasted 
on canvas, are placed at the disposal of the professors for their 
lessons. 

The spacious, well-lighted, and ventilated class-roomB ofkr the 
pupils all the space necessary for the execution of their drawings. 
A workshop, in which 12 men are employed, manufactures and 
keeps in repair the instruments for topography, and land sur- 
veying necessary for the service of the institute ; and as the 
master is authorized to sell his productions to the public, he 
receives no emolument from the institute beyond the free use of 
the workshop and tools. A very complete laboratory, with stoves 
venlalatedto carry off the vapours, is large enough to accommodate 
from 40 to 50 pupils, distributed round tables, each with room for 
10. To prevent the waste of re-agents the pupils have to pay for 
all they use. 

According to the new statutes for the Vienna Polytechnic 
Institute, this establishment is intended to give theoretical instruc- 
tion^ as profound and practical as possible, in the sciences necessary 
for the various categories of pupils. The course of instruction 
consists of a preparatory division comprising two years' studies 
asnd four special divisions, viz, : — 1. Bridges and roads. 2, Archi- 
tecture. 3. Construction of machines. 4. Chemistry. The teaching 
commences on the 1st of October and ends on the 31st of July. 
It is divided into courses of a year, and courses of half a year. 

The subjects taught are divided into six distinct branches, 
which are : — 

A. Mathematics, descriptive geometry, practical geometry, 
higher land surveying, spherical astronomy, technical mechanics, 
analytical mechanics, general physics, technical physics, inorganic 
chemistry, organic chemistry, analytical chemistry, mineralogy, 
geology, zoology, paleontology, and botany., 

B. Study of machines, general elements of machinery, con- 
struction of machines, mechanics relating to construction, general 
elements of the construction of buildings, architecture and the art 
of building ; bridges and roads, railways, description of soils ; 
technical chemistry, knowledge of merchandise, agricultural and 
forest economy. 

C. General history, history of Austria, history of the building 
art, history of the inductive sciences ; German literature ; 
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SBsihetics, political economy, statistics ; mercantile law, law of 
exchange, maritime law; Austrian organization and administra- 
tion ; book-keeping. 

D. Technical and free-hand drawing ; decoration, and drawing 
of ornaments ; landscape drawing ; modelling. 

E. French, Italian, and English languages, ; stenography. 
These subjects are distributed between the preparatory and 

special divisions, and nearly the same number of hours is allotted 
to each, as in the Prague Institute just described. The lessons in 
botany, zoology, geology, mechanical and chemical technology, 
construction of machines, art of building, and in the agricultural 
sciences, are followed by excursions and visits to establishments. 
The practical course of geometry is also terminated by important 
field operations. 

The following is the programme of the studies with the number 
of hours per Week allotted to each subject, both in the summer 
and winter terms : — 

Preparatory Division. 





Winter. 


Summer. 




Lessons 

of U hours 

each. 


Hours 

devoted to 

drawing. 


Lessons Hours 
of 1\ hours devoted to 
each. drawing. 


First Yeas. 
Mathematics (1st course) 
Descriptiye geometry 
Inorganic chemistry ... 
Mineralogy - . . ^ 
Geology . . . - 
Technical and free-hand drawing 


5 
3 
2 
3 


8 
6 


5 
3 
2 


8 
8 


Total ... 


13 


14 


13 


14 


Second Yeas, 
Mathematics (2nd course) - 
Greneral physics - . - 
Technical mechanics - 
Practical geometry - . - 
Technical and free-hand drawing 


3 
2 
3 
3 


6 

8 


3 
3 
3 
3 


6 
10 


Total- . . 


n 


14 


12 


16 



I. — Division of Bridges and Roads. 



First Year. 

Stereotomy and perspective - 
Surreying - ... _ 

Analyticfd mechanics 
Elements of machinery 
Construction (1st course) 

Total - 







3 


3 
3 
3 


— 


2 


6 


3 


4 


8 


4 


13 


14 


12 

1 



6 

8 • 

20 

» r 1^ 
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I. — Division of Bridges ahd Roads — cont. 





Winter. 


Summer. 




Lessons Hours 
of li hours devoted to 
each. drawing. 


Lessons 

of li hours 

each. 


Hours 

devoted to 

drawing. 


Second Yjbas, 
Tecbnical physics 

Applied mecbanics - - - 
Mechanism - . - . 
Land surveying - - - 
Bridges and roads - - - 
Projects and eonstmction 


2 
3 
2 

S 


15 


2 

2 
1 
3 


4 
15 


Total - - - 


10 


15 


8 


19 


TmntD Year,' 
History of constructiye art - 
Organization of constmction- 
Constniction of bridges 
Constmction of railways 
Fleets - - - - 


3 
1 
2 
2 


15 


2 
2 


20 


Total - - - 


8 


15 


4 


20 



n. — Division of Architects and Builders. 



First Year. 










Stereotomy and perspective - 


— 


— . 


3 


6 


Elements of machinery 


3 


6 


3 


6 


Constructive mechanism 


2 


_ 


2 


— 


History of constructive art - 


3 


— 


— 


— 


Architecture (1st course) 


4 


8 


4 


8 


Total - - - 


12 


14 


12 


20 


Second Year. 










Technical physics . . • 


2 


— 


— 


— 


Applied mechanics - - .- 


3 


— 


3 


— 


Elements of construction 


^^^ 


— 


3 


6 


Architecture (2nd course) - 


5 


— 


5 


— 


Architectural drawing and projects - 


— 


14 


-"• 


14 


Total - - - 


10 


14 


11 


20 


Third Year* 








• 


Organization of construction - 


1 


— 


— 


— 


Architecture (3rd course) 


3 


— 


3 


■-* 


Projects . - - - 


-— 


15 


-"• 


15 


Total - 


4 


15 


3 


15 



22925. 
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m. — Division of Mechanicians. 





Winter. 


Summer. 




Lessons 


Hours 


Lessons 


Houn 




of 1\ hours devoted to! 


of li hours 


devoted to 




each. 


drawing. 


each. 


drawing. 


FiBBT YkAR. 










Technical physics - - - 


2 


— 


2 


— 


Elements of oonstraction 


3 


6 


3 


6 


Analytical mechanics 


3 


— 


— 


— 


Madiinery - - - - 


« 


— 


4 


— 


Macftine ftonstraction 


3 


— 


3 


— 


Manufacture of machines 




10 


— • 


10 


Total - . - 


11 


16 


IS 


16 


SXCOTTD YSAB. 






3 




Constructiye mechanism 


2 


— 


— 


Applied mechanics - - - 


3 


— 


— 


Apparatus for warming and lighting - 


I 


— • 


— 


— 


Metallurgy - - - - 


2 


— 




— 


Machine construction 


3 


— 


3 


— ^ 


Projects and manu&cture • 


— 


15 


— ■ 


15 


Total - 


11 


15 


6 


15 


IV. — Division of 


Applied 


Chemist 


!/y. 


-— 


FiasT Yeas, 










General physics - - * 


2 


— 


3 


— 


Applied mechanics - 


3 


— 


3 


— 


Botany - - - - 


; 


.*-. 


^ ; 


— -- 


Zoology _ - . - 


3 


— 


- 


— • 


Organic chemistry - - - 


2 


— 


2 


— 


Analytical chemistry 


1 






— 


Manipulation in the laboratory 


— 


10 


^— I 


10 


Total - 


11 


10 


11 


10 


SsCOIfD YsAS, 










Technical physics ... 


2 




2 




Elements of construction 


3 




— 




Technology of mechanics 


3 




3 




Acquaintance with raw materials 


— 




2 




Metallurgy and salt works - 


• 2 




1 


— 


Materials for heating and lighting - 


1 




— 




Manufacture of salts, glass, &c. 




— 


3 




Manipulation in the laboratory 




10 


— 


10 


Total -..*.- , - 


• 

11 


10 


11 


10 


Thied Yeas. 










Elements of machinery 


3 




3 


— . 


Printing, dyeing, bleaching, Ac. 


5 


.— 


_.. 




iFermented liquors, manu&cture of 


— _ 


_^ 


6 


'.1.. 


su^ar, feoap, stearine, &c. 










Mampulation in the laboratory 


— 


15 


— 


15 


Total - - . 


8 


15 


8 


15 



» 

r 



r 



DIAGRAM or THE 




Dmf a 
Dwrru 
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On considering the educational statistics of the Austrian empire 
it appears that the pupils are very unequally apportioned among 
the difT^ent technical institutes of the country, a fact which ex- 
plains the difference in the amount of the expenditure of each. 
This, in 1862, amounted at Vienna to 110,960 fiorins ; at Prague, 
to 41,000 florins ; and in the other towns to 20,000 and between 
dOyOCK) flo^ns. These figures, compared with the number of 
pupils, show that at Vienna each pupil costs about 66 florins, and 
at Prague 66 florins. 

The yearly school fee is only 1 J florins per hour's lesson per week 
or 37^ florins, when the hour's lessons are 30 per week, and this 
number constitutes the complete special instruction. Many pupils 
are admitted gratuitously, and some few even receive pecuniary 
assistance to pay for their board and lodging. The following is 
a table giving the expenses at each establishment : — 



Heads of Service. 


Vienna. 


Prague. 


ISalaries of director and sab-director 
Professors of the technical divisions 
Officers, clerks, &c. . - - - 
Indnstrial school of drawing ... 
^bcpenses of administration . - - - 
Collections and laboratories - ... 
Library -.--.. 
lAgbting, firing, and cleaning ... 
Hepwrs of buildings- - . - . 


Florins. 
5,400 

33,000 
7,500 
9,300 

30,000 
8,400 
2,100 
9,600 
6,000 


Morins. 

630 

25,400 

4,400 
4,000 
1,000 
3,600 
2,000 


Florins 


110.300 


41,030 



The produce of the school fees and other receipts is, at Vienna, 
18,850 florins, and at Prague 7,200 florins, about one-sixth of the 
-whole ; the rest is paid by State, the provinces, and towns. 

A diagram in the form of a genealogical tree on the opposite 
page, gives a synopsis of the arrangement of the State educational 
institutions in Austria. It has been copied from a report on the 
schools of Vienna (Bericht iiber die Austellung von Schul und 
Unterrichts^gegenstdnden in Wien), presented in 1862 to the 
Chevalier de Schmerling by Baron Hefiert. 

In this diagram we see clearly represented the system, still so 
imperfectly understood in England and France, of the separation of 
the pupils. Thus after following their elementary studies together 
as far as a certain point, they take diflerent directions, some going 
to the gymnasia to continue those of literature, others to the 
practical schools specially intended for the study of the applied 
sciences. 

In the gymnasia a similar separation takes place. Their lower 
classes prepare pupils for the schools of apothecaries, druggists, 

I 2 
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the veterinary art, and clerkships, as well as for the lower agi i- 
cnltnral, forest, mining, commercial, and industrial schools, whilst 
the upper classes lead to the universities and studies of a high 
order, to the faculties of Catholic theology, law, medicine, and 
philosophy, or in other cases to the Protestant, Greek, or other 
theological schools, and to what are called the academies of law, 
of oriental languages, and of rahhis. Lastly, these higher gym- 
nasia also send pupils to the polytechnic institutes, and to the 
forest, mining, and agricultural academies. 

In like manner the practical schools are divided into two cate- 
gories : those of the lower order also lead to the special school for 
agriculturists, forest officers, miners, merchants, and manufacturers; 
those of the higher degree direct their pupils towards the poly- 
technic institutes, and thence towards the special divisions of 
civil constructions, bridges and roads, applied mechanics, and 
chemistry. In common with the higher gymnasia, they also lead 
to the academies for agriculture, forests, mines, and especially 
to those for the navy and commerce. 

On the other hand, we see part of the children who have 
attended the primary schools proceed directly on leaving them to 
special practical schools of a humbler kind ; as in the case of 
females, to the schools of midwifery, the higher schools for girls, 
and the normal schools for governesses ; while the boys go to the 
Sunday schools, the schools for agriculturists, vine growers, gar- 
deners, pilots, and miners. In the same rank as the primary 
schools, but distinct from them, stand the asylums which receive 
the blind and the deaf and dumb. 

Besides these there are establishments of a totally different 
kind, viz., those devoted to the fine arts, such as the Conservatory 
of Music, with its schools of elocution, singing and instrumental 
music, the academy of fine arts, and the schools of painting, archi- 
tecture, and sculpture. 

This summaiy exhibits a completely organized system of educa- 
tion meeting all the requirements of the difierent classes of 
individuals of whom society is composed, and allowing eveiy one 
to acquire, for the most part at little cost, the instruction suited 
to his capacity and position, which enables him at once to enter 
on the active duties of life. 
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BPJBCZAXi SSPOST OV TBM BBVCATZOVA& 

or Tsa xzvc»oK or 



PsncABT Instbuction. 

Following the example of Prossia and Austria, primary in- 
struction was made compulsory in Bavaria by a decree dated 9th 
July 18o6y as regards children from six to 13 years of age. In 
the application of this decree allowanoes are made for the local 
and peculiar difficulties which may be opposed to its prescrip- 
tions ; but in towns where such exceptional circnmstaiices are 
rarely found, its enforcement is far more strict. 

The master is bound to report the number of absent pupils to 
the magistrate charged with the supervision of the schodls. A 
messenger is sent to ascertain the more or less valid reasons 
allied in excuse, and a decision is taken inflicting a reprimand, a 
punishment, or a flue. None but the very poorest inhabitants 
are entirely exempt from paying the school fees, the amount of 
which, ranging from 7d, to 2d, per week, is fixed for each pupil 
by a special commission. According to an article of a decree 
dated 17th May 1860, parents of Christian communions whose 
children receive primary education at home or in private schools 
have to pay a yearly contribution of 3fl. 12kr. 

The Bavarian primary schools generally have four classes, to 
which, in some places, as at Munich for instance, two higher 
classes are added under the designation of improving classes, in 
which children terminate their primary instruction in their twelfth 
or thirteenth year. 

There were, in 1864, 8,260 primary schools for a total popula- 
tion of 4,500,000 inhabitants, which gives nearly two schools 
for every 1,000 souls. They are attended by 284,788 boys 
and 290,426 girls, in all 575,214 children, which corresponds to 
1 '44 schools for every 100 children between six and 12 years of 
age, or an average of 69 pupils for each schooL Taking the whole 
kingdom, there is one primary school for every 570 inhabitants. 
The city of Munich alone, which contains about 100,000 inhabi- 
tants, has 21 primary schools of six classes, of which 10 are for 
boys, with 4,944, and 1 1 girls' schools, with 5,229 pupils, making 
a total of 10,203 pupils, which corresponds to about five schools 
per 1,000 inhabitants, and to an average of 486 pupils per school, 
and to 81 for each class. The teaching staff is composed of 170 
masters and mistresses, or about eight teachers for each school, 
and an average of 60 pupils for each teacher, including the special 
masters for the two improving classes, such as professors of 
French, drawing, needlework for girls, &c. 

The law, which makes primary instruction compulsory, without 
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anj ezceptioiiy is so well observed that there is scarcely any differ- 
ence between the number of children bound to go to school and 
of those who actually attend. 

In 1864, out of the recruits who joined the army, the numbidr 
who could read and write but imperfectly^ or only ready was but 
8 per cent., a fact which proves the efficacy and tiie strict obser- 
vance of the law. 

The total expenditure of the kingdom of Bavaria amounts to 
46,720,597 fl. Of this sum the State devotes to public instruction, 
science and ai*t, the foUowiog items : — 

Ministry of Public Instruction. 

Fbrins. 

Latin schools, gymnasia, lyceums • - 53^169 

Grants to primary schools ... 414,113 

Supplements to salaries of teachers - - 16,000 

Deaf and dumb, blind, rickety children - 10,000 
Grants to educational establishments for 

teaching of music - ... 15,381 

Higher scientific instruction . - - 377,020 

Fine arts ..... 16,824 



902,507 



Ministry of Trade and Manufa^itures. 

Practical gymnasia and Polytechnic School - 1 10,000 
Veterinary schools - - - - 16,521 

Higher agricultural schools - - - 12,057 



138,578 



Total expenditure for education - ly041yOS5 

Or about 0'022 of the whole expenditure of the kingdom. 
It is necessary, however, to observe that the primary, the 
industrial, the lower agricultural schools, and in general every- 
thing connected with the lower technical instruction, is con- 
sidered as belonging to provincial and. parish expenditure. 



Technical Instbuction. 

The system of industrial education adopted in 1864 has 
recently undergone important modifiea.tions, which have been 
suggested by experience, and are weU deserving of attention. In 
the order of things established in virtue of a new law which was 
passed after long discussions, the trade schools were to draw one 
part of their pupils from those educated in the primary schools, 
and the other from those of the Latin schools, which have four 
classes ; the pupils from the lattei*, however, were to begin with 
the second year's course of studies. On the other hand, the in- 
struction given in the trade schools, which have been some- 
what ambitiously called scientific gymnasia^ was of an order high 
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Cinbiigii io enable those who had received it entire to enter the 
|K>l7technic institutes. 

^ Bat l^e differenees in the origin and preparation of the pnpils of 
' ^ede^ehoois opposed a serious obstacle to the progress of the teach- 
ing, and it was likewise ascertained that, if the pupils who entered 
polytechnic institutes from the literary gymnasia appeared at first 
inferior to the others for scientific studies^^they gen^^y, at a later 
period, attained the superiority over those from the scientific gym- 
nasia The pupils from these last-named establishments were also 
open to the reproach of not possessing sufficient literary instruc- 
tion, of being unable to express their thoughts in a clear and elegant 
style, and of being common-place both in thought and language. 
Five years since the Bararian Council of Bridges and Roads had 
decided on admitting into the body of goremment engineers none 
but those who, before entering the Polytechnic School, had followed 
tiie complete course of the literary gymnasia. The Administration 
of Mines had also constantly required Uie same qualifications. 

One of the distinguished men who for many years past hare 
studied this important question, has explained the change which 
had come oyer his ideas on this matter. Being a devoted 
friend and successful cultivator of the sciences, he was persuaded 
that Iheir study, the habit of following their methods of explaining 
and of applying their results, was calculated, as well as the culture 
of letter^, to develope the intelligence and form the habit of clearly 
expressing thought in good language, at the same time that it was 
capable of giving a higher tone to mind. While professing 
cheinistry, physics, and natural history in one of the first trade 
ficsbools of the kingdom, he had strenuously supported this opinion, 
which greatly contributed to procuring him the appointment of 
professor in the Munich Polytechnic Institute, still retaining his 
chair in the trade school. In the first-named establishment he had 
to deal with pupils from the trade school or scientific gymna- 
sium, and also with those from the literary gymnasium. But 
he soon made the discovery that though the pupils trained to 
scientific studies appear at first most competent to follow out 
•their applications, those who come from the literary gymnasia, 
after completing their studies there, were not long ere they sur- 
passed the others. This personal experience, after long and 
conscientious observation, won over this eminent professor to 
the opinion that the culture of letters gives the mind a clearness 
of conception and expression most favourable to the study of the 

^ sciences. 

/N. The experience of the military schools at Metz and Saint-Cyr 
in France has long since shown that the pupils who have been so 
fortunate as to combine advanced literary acquirements with the 
study of the sciences are nearly always those who attain most 

--n^ distinction in after-life. 

The result of the criticism and discussion to which the old 

system gave rise is embodied in the new system which makes the 

trade schools {Gewerbe Schulen) a continuation of the primary 

iacbools, to prepare pupils for the schools of agriculture, commerce, 
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and ordiiiAry iBcLnstrj. By the tiide of the literary gymnasia for 
classical studies there are now practical gymnasia(jRea/ gymnagien) 
which impart a litonry and scientific instruction sufficient for pupils 
who intend to enter the polytechnic institutes. This system is 
almost identical with that adopted in France in 1852, chiefly with 
a view to the literary instruction of youth destined for the puhhc 
services, with this fundamental and advantageous difference, how- 
ever, that in Bavaria the two kinds of establishments are separated 
instead of being united. 

Under the present system the establishments for technical educa- 
tion are divided into — 

1. Industrial or trade schools {Gewerbe Schtden), to which, 
according to local requirements, may be annexed special divisions 
for commerce, agriculture, &c. 

2. Practical gymnasia. 

3. A polytechnic school comprising four special divisions :— 
For constructions ; technical mechanics ; technical chemistry ; 
and commerce. 



Industrial or Trade Schools. 

These schools (Gewerbe Schulen) receive pupUs from 10 to 12 
years of age, on their leaving the primary schools ( Volk Schulen), 
and are intended to give only a degree of instruction sufficient to 
prepare for the lower departments of industry. They comprise 
three years' study, to wbich^ if considered desirable by the local 
administrations, a fourth year may be added, corresponding to the 
schools of agriculture and commerce, to which one year must 
also be devoted. 

The following is the programme of these schools : — 





HouBs' Lsssoir f£b Wkbk 


Subjects of TriHtruction. 


1st 
Course. 


2nd 
Course. 


3rd 
Course. 


Totals. 


Religion - - . - 
German language - . - 
Geography - - - - 
History - - - . 
Arithmetic - - - - 
Elements of natural history - 
Drawing and modelling 
iVench language ... 
Algebra .... 
Geometry and trigonometry • 
Descriptive geometry 
Physics - - - - 
Chemistry - - . . 
Elements of mechanics 


2 
5 
2 

2 

5 
4 
8 
2 


2 

4 
2 
2 

"4 
8 
2 
2 

4 


2 
3 

2 

6 
2 
3 
2 
2 
2 
2 
4 


6 
12 
4 
6 
5 
8 
22 
6 
5 
6 
2 
2 
2 
4 




30 


30 


30 


90 
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School of Commebce* 

This school, which is merely a supplementary addition to the 
trade school, requires its pupils to follow the first two years' 
studies of the latter, and one year devoted to special subjects 
in three courses : the first for the French language and caligraphy ; 
the second for commerce, arithmetic, and commercial science ; 
^ith continuation of the study of French ; the third for the con- 
tinuation of commercial science and French ; and comprising, in 
addition, the study of the English language, commercial geo- 
graphy, and the history of commerce. 

School of Aobicultube. 

This school, like the preceding, is a special diyision of the 
trade school. After the first two years of the latter the pupils 
who intend to become agriculturists must pass a year in this 
division, where they follow three courses : — The first for the study 
of agricultural science and drawing ; the second a continuation 
of the first, with the addition of arithmetic applied to agricul- 
ture ; the third, also a continuation of the preceding, with applied 
geometry in addition. It is evident from these programmes that 
the instruction given in these schools is of no very high order. 

In addition higher agricultural instruction is given in a 
special establishment, the school of Weihenstephan, of which an 
account will be found further on. 

Altogether there are in Bavaria 30 industrial and agricultural 
schools, in 29 of which the course of study extends over three 
years. 

The classical and literary instruction of the country is given for 
the elementary Latin classes, in seventy schools, called Latin* 
schools {Lutein schule), and iiii twenty-eight complete gymnasia, 
eompiising also the elementary classes of the preceding. 

Practical Gymnasia {Real Gymnasien)^ 

There are five gymnasia of this kind, four of them in tlje pro- 
vinces east of the Rhine, and one in those lying west of that 
river. Their object is to give, in four years' study, after the 
elementary Latin schools, a literary and scientific education to 
pupils who intend to take situations in different branches of the 
public works, as well as to those who pursue engineering as a pro- 
fession in private firms. The instruction required for admission 
into the practical gymnasia is such as may be obtained in the 
elementary Latin schools, viz., religion, the German language, 
historjy geography, elementary mathematics as far as algebra, 
and an elementary acquaintance with Latin and Greek. The 
study of the dead languages is continued during the whole four 
years. 
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The number of hoars per week devoled to the different 
subjects of instruction are : — 

Hoars per 
Week. 

For literature : 

German language - - - - ^ 

Latin - - - - - - 14 

French - - - - - - 14 

English - - - - - - 4 

History - - - - - 4 

Gkc^aphy - - - - - 5 

— oU 

For drawing - - - - - 24 

For the mathematical sciences :<— 

Geometry - - - - - 7 

Algebra- - - - - - 9 

Trigonometry - - •■ - - 2 

Deseriptiye geometry - - - - 5 

Hieher mathematics - - - - 4 

^ -27 

Mineralc^y, natural history, and physics - 14 

Religion - - - - 8 

123 

So that instruction in religion and literature occupies about 
one-half of the time, and that in the different sciences the other 
half. 

The pupils who, on leaving these schools, receive a certi^cate 
of maturity, are admissible to the polytechnic institutes. 



PoLTTECHiqc Institute (Polytechnicum), 

According to the new organization adopted for industrial 
^ucation in. general, the instruction at the Munich Polytechnic 
Institute is divided among the four following specialties: — 
I. Constructions. 2. Technical mechanics. 3. Technical chemistry. 
4. Commerce, . 

The courses are distinguished into common and special. For 
the first two divisions, the common courses lasts two years, and 
the special courses the same space of time. The third division, 
for chemists, follows the common course during the first year, and 
then devotes two years to special courses. The fourth division, 
for commerce, is bound to follow the first year of the common, 
eourse, and has only one year's special course. 

The subjects of the different branches of instruction, and the 
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liiiiftber of hefers d^Totwl Ho them weekly are exhibited in the 
following general programmes :— • 



Cowtmon IntfyrucH&n, 



1st Half-year. 

Hours' Lessoiifl 
per Week. 



First Coubse. 

Analytical geometry - - - . 
Differential and integral calculus 

Analytical mechanics - . . 

Mathematica] phydcs - . . 
Applied physics and experiments 
Elements of constmction of buildings 
Elements of construction of machines 

Free-hand drawing - . . . 
Elementary mechanics ... 

Zoology - - - - . 

Botany . . . . . 

Political economy - . . . 

TFrench - - - 

Languages -< English . . . 

(.Italian . . . 
History of German Uteratare 

Sbcond Coubsb. 

Applied mechanics - . . . 

Application of descriptiTe geometry 
General chemistry .... 
Special chemistry - . . . 

Falffiontology • - - . 

Cteologj - - - . . 

DeagBf of buildings (details and forms) 
Designs of machines, elements of constmction 
General knowledge of machines 
Constitational law, and laws oonceming 
buildings*- - . . . 

r French - • . . 

Languages ~i English ... 

[Italian . . . 

« 

Totals .... 



8nd Half-year. 

Houn* Lessons 
per Week. 




Technical Division. 



. \$t: Dnnnanfar Consirucium.—Fcfr admission to this division, 
pupils must be proficient in the following part» of the two |»e. 
ceding general courses ':— Analytical geometry; the dlfierential and 
integral calcnlas ; analytical and applied mechanics ; mathematical 
and applied physics ; general and special chemistry ; the application 
of descriptive geometry; palceontology; phyM<»l geography; 
drawing for ^constmction of bnildings and machmes ; free-hana 
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drawing; and political economy. The following is the pro- 
gramme ;— 





1st Half-year. 


2nd Half-year. 




Honn* LeflsouB 
per Week. 


Hours* Lessons 
per Week. 


FiBST CaUKSE. 






C<mmon to architects and building engineers. 






General notions on ciyil buildings - 
Boildinff materials and salubrity of houses - 
Cost pnce, estimates, and contracts - 
Drawing topogra]>hical designs 


2 

4 
4 


2 

4 

4 


Special instruction for architects. 






Styles and history of architecture 

Projects of large buildings - • - 

Drawing the figure and landscapes - 


4 

14 

4 


4 
14 

4 


For building engineers. 






Construction of bridges . . - 
Projects of bridges - - 
Surveying and hydraulics - - - 
Knowledge of machines . - - 


4 
8 
6 

4 


4 
8 
6 

4 


Second Course. 






Instruction common to architects and building 

engineers. 






Projects of large buildings - - - 
Projects of construction in civil engineering - 
Stone-cutting and modelling - - - 
Laws affiecting buildings - - . 


6 
6 

4 


6 

6 

4 


Special instruction Jbr architects. 






History of architecture - - - 
Elements of the art of constructing roads, 

bridges, and hydraulic works 
Mensuration - - - - - 
Projects of large buildings - * - 


2 
2 

12 


3 

2 

4 
8 


For building engineers. 






Art of constructing roads and hydraulic 
works - - - - - 
History of civil engineering - - - 
Projects of engineering works 


6 
2 

8 


6 
2 

8 


Totals .... 


102 


103 



2nd. Division for Mechanics. — For admission to this division 
pupils must be proficient in the following branches of the two 
preceding general courses :-The integral and differential calculus ; 
analytical geometry j the applications of descriptive geometry ; 
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mathematics and applied physics; drawing of buildings and 
machines ; general knowledge of machines ; general and special 
chemistry ; geology. 







Ist Half-year. 


2nd Half-year. 






Houn' Leraons 


Hoars' Lesson 






per Week. 


per Week. 


ElBST COURRIB. 








Knowledge of machines 


• 


5 


5 


Systems of transmission of movement 


- 


3 


8 


CoDStmction of machines 


. 


4 


4 


Projects of constmctions - * 


. 


8 


8 


Knowledge of materials 


- 


4 


._ 


Technical physics, pjrotechny 


- 


4 


^^. 




. 


— » 


4 


Brawine of plane ... 
Political economy ... 


. 


._ 


2 


. 


4 


_ 


Excmsions - - • - 


«• 


— 


4 


Sbcokd Coubsb. 








Knowledge of machines 


. 


4 


4 


Constmction of machines 


- 


4 


4 


Projects of constmctions 


• 


8 


.» 


Hydraulic constructions, and railways 


• 


3 


8 


Leyelling, ganging, measuring the force of 






water-conrses - - - 


• 


— 


^ 


Bnilding of mano&ctories - 


• 


.— 


4 


Metallnrgy - » - . 


- 


5 


3 


Technology (mannfactores, constructions, 






machines, tools) - • . 


- 


5 


... 


Excursions - . - • 


• 


— 


5 


Totals • • • 


61 


58 



3rd. Division of Technical Chemistry. — For admission to this 
diyision pnpils must be proficient in the following branches of 
the two general courses : — Zoology ; botany ; pftloeontology ; 
geology ; mathematics and applied physics ; general and special 
chemistiy ; drawing of buildings. 



Ist Half-year. 

Hours' Lessons, 
per Week. 



2nd. Half-year. 

Honn* Lessons 
per Week. 



FiBST COUBSB. 

dementary mechanics 
Technical physics, theory of heat 
Technical chemistry - 
Elements of machine drawing 
Knowledge of bnilding materials 
Political economy - 
Manipulation in the laboratory 



5 

4 
5 
6 



5 
6 

4 
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iBtUalfTear, 

Hours' IieiB(xi8 
per Week. 



Second Coursb. 

General study of macluiies - 
Greneral study of ciyil buildmgs 
Metallurgy, mining - 
Physical chemistry - 
Technology - - - 

Manipulations in the laboratory 

Totals 




2nd Half Tear. 

Houm* tenons 
per Week. 



4th Division of Commerce. — The following is the progremDie ;->— 



Ist Half-year. 

Hours* Lesacoa 
per Week. 



8nd Half-year. 

Hours' Leflsons 
per Week. 



Study of commerce and accountB 
Commercial geography and statistics 
History of commerce - - - 

Iiegislati«n relating to commerce and ex- 
change - - - - - 
Commercial arithmetic ... 
Political arithmetic - - - - 
Elnowledge of merchandise . - - 
Mechanics (as connected with conyeyance) - 
Political economy - - - - 
Constitution and administratiye law - ' - 

r French - - - 

Languages -< English - . . 

[Italian - . . 

Commercial correspoadence in French and 

"Ryig li g li - - - - - 

Totals - - - 




The Munich Polytechnic Insfitute is installed in spacious pre- 
mises; the amphitheatres and class-rooms are very large and 
well-lighted; the lahqratOries for the chemical students afford 
every convenience for practising manipulations. The rooms for 
drawing are provided with a fine collection of models in relief 
for the pupils to copy. The collections of models of machines 
and constructions are very-^ extensive, and those of large bridges 
and works of art present specimens of all the tiewest arrange- 
ments; In 1864, the Munich Polytechnic Institute had 172 
regulai- pupils and 102 free auditors.. In 1862-63> there were 164 
of the former, and 97 of the latter. The number of professors is 
11, with four masters or assistant professons. 
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POLTTEOHNIC SCHOOL AT NtREMBBRO. 

Under this name there is at Nuremberg an establishment for 
technical instruction, which counts 10 titular professors, 2 assistant 
professors, 59 regular pupils and 33 free pupils. The me- 
chanicians' division comprises from 20 to 24 pupils. The in- 
struction extends over three years ; but, as a general rule, 
the majority of the pupils leave the school earlier to enter on 
secondary positions as mechanical engineers, builders, or chemists ; 
those who aspire to higher positions complete their studies at the 
Munich Polytechnic Lastitute. The workshops attached to the 
school receive a few pupils who work from 20 to 30 hours a 
week. 

The mathematical teaching in this establishment is of a high 
order, perhaps higher than is required for the end in view; 
and, considering the requirements of local industry, a single 
polytechnic institute, like that at Munich, appears to us sufficient ; 
it would even be advantageous to transform this one at Niiremberg 
into a practical gymasium or a trade school. 

High Sohool of Drawing at NitRSKSEBG. 

In this town, so noted for its various manufactures, there 
are several drawing schools of different d^rees, according to 
the trade the pupils intend to follow. The first and most im- 
portant is the higher school of industrial drawing conducted by 
M. Kroling. It is justly regarded in Germany as the one which 
has rendered most services to industry. In order that the pupils 
may, in a few years, acquire some real skill, none are admitteil 
but those who have already attained considerable proficiency, 
The principle adopted by the professor of this school is that, 
in order to form good industrial draughtsmen, the pupils 
must pass through all the degrees of artistic drawing, so that 
they may be able, in the very varied and different combinations 
required by manufacturers, to blend judiciously and harmonioasly 
all the various kinds, without there being any necessity, as too 
often happens, for having recourse to one artist for the architec- 
tural part, to another for the figures, and to a third for the 
ornaments, &c. 

As for the method of teaching, it is exclusively based on 
drawing from models in relief, graduated according to the pro- 
ficiency of the learners, and advancing from the simplest models 
to the finest left by ancient art, and then to nature. The talented 
director expresses his antipathy to copying from lithographs, 
which he regards as caligraphy, not drawing. In accordance with 
these principles, he has fortned for his pupils very fine and very 
complete coUections of models. The teaching is distributed in 
three divisions : — 1, drawing of ornament ; 2, drawing from the 
antique ; 3, drawing from nature. After attaining proficiency in 
drawing, the pupils pass on to modelling and sculpture in wood 
and stone ; then, as soon as they have attained a certain degree 
of skill, they have to compose designs, and to model and carve 
them. 
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The general opinion of the persons who have made a study of 
questions connected with teaching, not only in Bavaria, but also 
in other parts of Germany, is that the Niiremberg school has 
contributed more than any other to the progress of the national 
industry. This progress is especially manifest in the very 
decided improvement in the manufacture of children's toys, 
which are one of the staple productions of the country. For 
some years past, the improvement in the forms of the articles, 
whether moulded in clay or sculptured in wood, with which the 
Niiremberg manufacturers supply the shops of Paris, has shown 
us that great progress must have been made in the teaching of 
drawing, and ample confirmation of this opinion may be obtained 
on visiting the higher drawing school of this town. The Parisian 
manufacturers, though superior in other matters dependent on the 
arts of design are, with regard to children's toys, very inferior 
to the Niiremberg artisans. 

As a preparation for the higher drawing school, there is an 
elementary school with courses occupying two years. The 
first, of eight hours' lessons per week, is entirely devoted to 
free-hand drawing, beginning with exercises on straight lines and 
curves, on plane surfaces, on symmetrical and regular bodies, 
and on simplex and complex ornaments, finishing with composi- 
tions. The second course, of six hours per week, is devoted to 
drawing ornaments, to drawing from the round, from the antique, 
and also to drawing furniture. 



Sunday School {Sonntags-handwerkerschule), at Nukek- 

B£BG. 

The establishment founded under this title combines the 
teaching of drawing, modelling, sculpture, and engraving, with 
elementary instruction in geometry, arithmetic, physics, and che- 
mistry. The first and most important part of the curriculum 
is connected with the arts of design. The first and second 
courses, graduated according to the capabilities of the pupils, 
are devoted to free-hand drawing, ornaments, architectural 
drawing, with or without shading, figure drawing, geometrical 
drawing, and tinting in Indian ink. The third course has four 
divisions, according to the special destination of the pupils : the 
first division comprises everything connected with buildings, firom 
the first details of masons' and carpenters' work to the types 
and styles of architecture ; the second is devoted to joiners' work ; 
the third to turners in wood or metal ; the fourth to divers trades. 

The second part of the curriculum teaches modelling in wax, 
clay, or plaster, engraving, and sculpture. The third is devoted 
to arithmetic and geometry applied to mensiu^ation of superficies, 
solids, and to plotting. The fourth imparts the rudiments of 
physics and mechanics, so far as applicable to local industries. 
The fifth and last treats of industrial chemistry. These courses 
were attended, in 1864, by 228 pupils for drawing, and 1,354 
bearers for the other courses. 
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School op Agriculture and Industry (KssishLA2WwjRTB» 

SCHAFT UND GeWERBESCHVLB.) 

Under this title Nuremberg has two educational estabb'shments 
one for agriculture, the other for the industrial arts. 

The School of Agriculture {Kreis - landwirikschqfischule) 
comprises: — 1. A preparatory schooL 2. A school of husbandly. 
3. A school of agricultural science. 

The first of these is intended to receive lads whose education 
has been neglected, and in it they are taught the following 
subjects : — 

Number 

of Hoots 

per Week. 



Religion 


- 


« m 


. 2 


Principles of theoretical 


agriculture - 


. 2 


Practical agriculture 


- 


- 


- 4 


Arithmetic 


. 


- 


- 4 


Reading 


- 


m m 


- 1 


Caligraphj 


- 


- 


- 4 


German language 


- 


- 


- 4 


Geography 


m 


- 


. 2 


Natwal history 


- 


- 


. 2 


Drawing 


- 


• ■ 


. 8 



Total - - 33 

The school of husbandry is intended to educate farmers, bailiffs, 
and managers. The instruction occupies a year, and embraces 
the following subjects :— 

Number 

of Hours 

per Week. 

Religion - - . • - 2 

German language - - - - 4 

Chemistry - - - - - 2 

Arithmetic - - - - - 4 

Geography - - - - - 2 

Drawing - - - - - 3 . 

Caligraphy - - - - - 4 

Theoretical agriculture - - - 6 

Practical agriculture - - - -4 

Total - - - 31 

The school of agricultural science is intended to render 
young men capable: 1, of managing and cultivating farms of 
moderate size ; 2, of being admitted into a central school of agri- 
culture, or into the Munich Veterinary SchooL The instruction 
occupies three years, and there were in 1862'-63 — 39 pupils of the 
&*st, 18 of the second, and 15 of the third year ; inidl 72 pupils. 

22925. K 
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These numbers show that less than one-half of the pupils go 
through the whole course of studies. The school of husbandly 
had only two pupils, the preparatory school eight, which makes 
a total of 82 pupils, for whom there are 13 professors and three 
masters. 

The programme of the school of agricultural science is as 
follows : — 



Hours per Week. 



Subjects tauqht. 



Religion - - - - 

Theory of agricalture - - - • 

Practical agricnltare - - . 

Zoology - . - - 
Genenil and special botany - 
Pure mineralogy 

Applied mineralogy - - - 
Physics 

Chemistry - - - - 
Arithmetic .... 

Geometry - - - - 

Grerman language -' - - " 

Geography - * - ■ - • 
Free-hand and linear drawing 

Caligraphy - - - , - 
Anatomy and treatment of domestic animals 




Centbal School of Agmoultubb at Wethenstephan. 

This establishment, which constitutes the Bavarian high school 
of agriculture, is intended to give theoretical and practical instruc- 
tion to fit young men for the management of lar^^e farms and for 
die dependeiit industries. The studies last two years, and the in- 
struction is given by nine professors and two assistant professors. 
The youths who attend this school are divided into two classes 
ordinary pupils and free auditors. There are about 20 of the 
former and 40 of the latter. To be admitted, the candidate must 
have attained 16 years of age, have foUowed the studies of an 
agricultural school {Landwirthschaft Schule) or of a trade school ; 
he must also know -enough Latin to understand the value of the 
terms borrowed from that language, and be able to undergo an 
examination on the subjects taught in those schools. 

Owing to local circumstances the pupils are, contrary to the 
general usage in Germany, received as boarders ; Bavarian sub- 
jects for 125 florins pet half year, and foreigners for 150 florins. 
This charge includes teaching, board, and lodging; books and 
school necessaries the pupils find themselves. They also have 
to pay 2 florins per half year for the reading room. The free pupils 
pay 35 florins per half year for each course they follow, and may 
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obtidn a* certificate relative thereto. The courses b^^ on the 
1st of October and end on the last day of of August, with a fort- 
night's vacation at Easter. At the end of the year, examinations 
are held and the deserving pupils receive certificates of aptitude. 

The school is established on the royal domain of Weyhen- 
stephan, which contains about 938 acres of arable and pasture 
lands. The live stock comprises all kinds of domestic animals, and 
there are also : — 

Experimental fields for various cultures. A brewery and dis- 
tillery. A nmrsery. A hop ground. A cheese dairy. Technological 
collections. A chemical laboratory. A collection of various seeds. 
A collection of the productions of the Bavarian soil. A cabinet of 
instruments for experimental physics. A collection of agricultural 
implements and models. A library. A plantation of mulberry 
trees for the study of silkworms. An anatomical collection for 
veterinary studies. The neighbouring forests ofier opportunities 
for the study of resinous trees. 

The instruction is distributed as follows :— 



First Year. 



Winter Term. 

Agricultural implements. 

^Experimental chemistry. 

Arithmetic. 

Elements of construction. 

Drawing of plans and farm 
implements. 

Physiology of plants, agro- 
nomy, agriculture. 

Forest science. 

Anatomy, physiology, and 
dietetics of domestic ani- 
mals. 



Summer Term. 
Practical fanning. 
Experimental chemistry. 
Construction. 

Drawing of plans, surveying. 
Breeding of cattle, races, 

diseases. 
Physiology of plants. 
Agronomy. 
Agriculture. 
Forest management. 



Second Year. 



Winter Term^ 

Organization of rural eco- 
nomy and management. 

Agricultural chemistry. 

Beads. 

Drawing of plans and fam 
implements. 

Breeding of cattle. 

Veterinary police, warranty 
of cattle sold. 

Physical geography. 

Meteorology. 

Climatology. 



Summer Term. 
Valuation of farm property, 

add book-keeping. 
Agricultural chemistry. 
Farm buildings, meadows, 

and draining. 
Agricultural technology. 
JBreeding and rearing of 

cattle. 
Veterinary police ; warranty 

of cattle sold. 
Physical geography. 
Meteorology. 
Climatology. 

K 2 
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Synoptical Vibw op Education in Bavaria* 

The diagram on the opposite page represents, under the form of 
a genealogical tree, the connexion and subordination of the different 
branches of instruction, as at present organized in Bavaria, from 
the primary school to the highest educational establishment. It 
also indicates by a grey tint the schools which are under the 
direction of the Ministry of Public Instruction, those which 
depend on the Ministry of Commerce and Public Works being 
left in white. 

The duration of the studies being indicated for each subdivision, 
it appears : — 1, That, at 14 years of age, a boy may begin his ap- 
prenticeship with an adequate preparation of seven or eight years' 
elementary studies. 2. That, at 15, he may have acquired the in- 
struction necessary for trade assistants, farmers' sons, and clerks 
in manufactories. 3. That after four years' elementary study of 
Latin, and four more years of literary and scientific in a real 
gymnasium, that is, eight years after leaving the primary school, 
or at the age of 18, a young man may be admitted to the poly- 
technic institutes, which he will leave four years later, being then 
22, with sufficient technical instruction to enter the public services 
of bridges and roads, mines, or forests, or to become a mechanical 
engineer. All the preceding branches of instruction, after leaving 
the primary school or the elementary Latin school, are dependent 
on the Ministiy of Commerce and Public Works. 

On the other hand, under the direction of the Ministiy of 
Public Instruction, the primary schools, the elementary Latin 
schools of four years' study, the literary gymnasia of the same 
duration, followed by one year of philosophy, lead a young man, 
at 19 years of age, to the faculties of medicine, law, and theology, 
which require three years' studies, and to that of administration, 
which takes two years, so that, in these directions, complete 
studies may be terminated at 22, or even 21 years of age. 
. The whole arrangement of the plan of studies at present 
adopted in Bavaria appears to satisfy all the requirements of 
literature and science, as well as those of manufactures, trade, 
and agriculture. It moreover ' easily admits of all the additions 
which may be de^rable for certain industries or local requirements, 
such as Sunday and evening schools for workmen, special higher 
schools for girls, apprentice schools, normal schools for teachers of 
either sex, &c., which we have not here mentioned. 
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SPECZA& REPORT OXT THS EBirCATZOXrA& SSTA8USM- 

KSVTB OP S"^ 



Every canton of Switzerland has its own laws and administra- 
tion, and therefore the system of instruction may vary from one 
to another. In this report will be noticed the educational 
establishments of the canton of Ziirich only, together with the 
Polytechnic Institute at the town of that name, which is a 
national institution, and intended for pupils from all parts of the 
Confederation. 

• 

In repubh'can Switzerland, as in the different States of Grer- 
many, primary instruction is compulsory. It generally comprises 
six years' study, the first three of which are passed in what is 
designated the elementary school^ and the other three in the 
practical school. These six years' study, which boys usually 
terminate in their twelfth or thirteenth year, may be followed by 
three years' study in the secondary schools, when any such exist 
in the township. On leaving the primary schools, at the age of 
12 or 13, boys can be at once admitted to the cantonal schools, 
which present two principal divisions often occupying, as at 
Ziirich, the same building, but quite distinct from eadi other, 
and following different lines of study. These divisions, called 
respectively a gymnasium and a trade school, prepare their 
pupils, the former for the universities and faculties, the latter for 
trades and for the Federal Polytechnic Institute at Ziirich. 

Fbimaby Schools. 

The primary schools are intended to bring up the children of 
all classes of the people according to uniform principles. These 
schools are distinguished into two classes, parish schools and dis- 
trict or secondary schools. In the canton of Ziirich there are 1 1 
of the latter. 

All the children of the canton of Ziirich who have attained 
their sixth year on the 1st of May are bound to attend the 
primary schools at the next resumption of studies after a vacation, 
which, under ordinary circumstances, usually takes place in May. 
Under this age children are not admitted to the schools. Attend- 
ance at primary instruction is compulsory until the age for con- 
firmation (16 years). The inhabitants who have their children 
taught at home are bound to satisfy the authorities that the 
children receive an education at least as good as that of the 
primary' schools, and they have to pay the school fees just the 
same until their children have attained the age fixed by the 
regulations. 

The primary school is divided into two parts : the day school 
with six years' study, and the improvement school with three 
years. In addition to this all children, until their confirmation, 
^re to attend the singing class, which is held once a week. The 
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three lower classes of the day school are called the elementary 
school ; the three upper ones the practical school. 

The time passed in school is — ^for the lowest class, 18 to 20 
hours per week ; for the second and third classes, 21 to 24 hours 
per week ; for the three higher classes, 24 to 27 hours per week ; 
and for the improvement school, eight hours, in two mornings, of 
fQur hours each. No professor can be required to give more than 
35 hours of lessons per week, without counting the hours at 
gymnastics. The vacations are limited to eight weeks in the 

year. 

In the day school the pupils are soundly initiated in elementary 
knowledge, viz., the Christian religion, the German language, 
arithmetic, and the elements of geometry; natural history, 
history, and geography, especially those of Switzerland ; singhig, 
writing, drawing, and general information ; needle-work, &c. for 
girls. In the improvement schools every cdOS^rt is made to apply 
what is learned to the practical uses of hfe. In every country 
district there must be at least one school for needlework and other 
female occupations, and the formation of ladies' societies to su|^rt 
and aid the mistress is encouraged. These societies are allowed a 
consultative voice in everything connected with the schools. In 
order to supply these schools with the requisite materials and 
teaching appliances at as cheap a rate as possible the Government 
undertakes to supply all such articles at wholesale prices. 

At the end of each year examinations aro held to test the fit- 
ness of the pupils for passing from the elementary school to the 
practical school, and from the latter to the improvement schooL 
Promotions in classes are within the province of the teacher. Eacih 
school must have its separate premises and a residence for the 
master. 

The school fee is three francs a year for each pupil for the 
day schools, but this payment may be raised to twice the amount, 
diminished, or even suppressed by the parish. The commission 
of schools sees to the general service, the supply of firing, 
apparatus, and furniture, and takes care that the master duly 
fulfils all the terms of his contract. Each school commission 
has a special fund for the school composed : 1, of legacies and 
donations ; 2, of the contributions required from each new 
resident in the town, and from every woman brought into the 
place by marriage ; 3, from the wedding donation, of five francs 
at the least, which each new married couple must contribute to 
the school fund. The curators are authorized to open a voluntary 
subscription eveiy year. The canton pays the salary and retiring 
pension of the masters, as well as the charges fixed by law. 
It may make a grant for building new school houses or making 
necessary repairs. The cantonal council has at its disposal, for 
extraordinary assistance, a vote of 35,080 fr. 

Secondary Schools. 

These schools are established for boys and girls who, on 
leaving the primary schools, require further instruction. Their, 
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object is to confirm the pupils in the knowledge acquired at 
the primarj schools, and by developing the instruction within 
the limits of the programmes of the latter to enable some of 
them to enter the higher schools. Secondary schools may be 
established wherever there are suitable premises, a sufficient 
assured income, and 15 pupils at the least. If, for several con- 
secutive years, the number of pupils falls to eight or under, it 
may be suppressed by the cantonal council. 

The subjects taught are religion and morals, the German and 
French languages, arithmetic, geometry with practical ex^cises, 
history, geography, and the constitutional system of Switzerland, 
the elements of physics, with their application to agriculture and 
manufactures, singing, drawing, caligraphy, gymnastics, and the 
use of arms. A professor cannot be called upon to give more 
than 23 hours' lessons per week, gymnastics not included. 
The duration of the secondary studies is three years ; but each 
year's, course is complete in itself. The religious instruction is 
given by a clergyman. Girls may at the same time pursue 
the occupations adapted to their sex. When the number of pupils 
in any class exceeds 35 an assistant professor must be engaged, 
and a second when the number exceeds 50. 

Each secondary school has its own special fund. The expenses 
are covered : — 1, by a grant from the canton, which is 1,050 
francs, or more if the school has above 50 pupils in each class ; 
2, by Bchool fees and fines for non-attendance ; the payment must 
never exceed 24 fr. a year, of which 8 fr. go to the professor ; 
one pupil in eight is admitted gratuitously for the benefit of the 
poor ; 3, by the interest of the invested capital of the school ; 
4, by voluntary contributions from parishes and private indivi- 
duals; 5, by contributions from the parishes, which meet the 
deficits when any occur ; the surplus is paid into the school 
reserve fund. 

The Univeesitt of ZfJEiCH. 

The object of the university is :— 1, to give a superior scien- 
tific education ; 2, to contribute to the progress of science. It is 
divided into four faculties ; viz., the faculty of theology ; the 
faculty of political sciences ; the faculty of medicine ; and the 
faculty of philosophy^ the instruction in which comprises the 
philosophical, philological, and historical sciences, and the mathe- 
matical, physical, and chemical sciences. Due regard is paid to 
the requirements of the present day and to the wants of the 
country. 

The faculty of theology has five chairs ; that of political science 
has no chair properly so called ; that of medicine has six ; and 
the faculty of philosophy, including the courses which belong 
to the po^technic school, has J 4. There are titular professors 
and assistant professors. The courses of the ordinary professors 
occupy in general 10 or 12 hours per week, and of the extra- 
ordinary professors four or six hours. 

. The ordinary professors have a salary ranging from 2,500 fr. 
to 4,000 fr. a year ; the extraordinary professors receive from 
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1,000 fr. to 2,000 fr. They have also a certain share of the 
uniTersity and examination fees. The assistant professors are 
paid 5 fr. an hour if employed less than four hours per week, and 
4 fr. only if more. Besides this the Council of Education has at 
its disposal 8,000 ir. for grants to assistant professors or other 
deserving persons. 

After the examinations a doctor's diploma is granted to suc- 
cessful candidates. The young men of the canton must produce 
a certificate of maturity from a gynmasium before they can be 
admitted to the courses. On entering, each student pays a matrix 
culaiion fee of 12 fr. and 6 fr. for the maintenance of the collec- 
tions. He is obliged to pay the fee charged for each course of 
lecture which he attends, and this money, after a deduction of two 
per cent., is paid to the titular or assistant professor who gives the 
lectures. 

The deans and professors form the academical senate which 
elects its own rector for two years. The rector, the ex-rector,, 
and the deans form a committee of management and are necessarily 
consulted by the Council of Education on all matters touching the 
university. 

Cantonal Schools. 

These schools give a degree of instruction one step inferior 
to that of the university. There is one in each of the principal 
cantons, and they are divided into two parts according to the 
nature of the instruction ; viz., the Gymnasium and the Trade 
school {Gewerbe Schule), 

The subjects taught in the lower gymnasium are : religion^ 
the German, Latin, Greek, and French languages, general and 
national history, geography, physics, mathematics, including 
arithmetic, free-hand drawing, caligraphy, singing, gymnastics, 
and military exercises. The annual payment is 30 fr. The 
subjects taught in the upper gymnasium are: religion, the 
German, Latin, Greek, Hebrew, and French languages, general 
and national history, mathematics, natural history, philosophy, 
singing, gymnastic and military exercises. The fee is 24 fr. per 
half-year. 

The pupils who have passed through all the classes of the 
gymnasium may present themselves at the examination of matu- 
rity, and a certificate there obtained renders them admissible to 
the university. Li the gymnasium the whole curriculum is 
compulsory. 

The trade school is intended for young men who wish to 
become manufacturers or tradesmen, and likewise to prepare 
pupils for the higher technical and commercial schools. It is » 
divided into the lower and the higher school. 

The subjects taught in the lower trade school are : religion, 
the German and French languages, general and national history, 
geography, natural history, physics, mathematics, pure arithmetic, 
geometrical drawing, free-hand drawing, caligraphy, singinff,. 
gymnastic and military exercises. The fee is 30 fr, a year. 
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In the upper trade school the following subjects are taught 
in three specialities {mechanics^ chemistry, and commerce) ; 
viz,, religion, the German, French, English, and Italian lan- 
guages, general and national history, geography, theoretical 
mathematics, applied mathematics, and mechanical technology 
(weaving, spinning, paper-makmg, machines, &c.), algebra, trigono- 
metry and analytical geometry, mechanics, descriptive and 
technical geometry, shadows and perspective, geometrical and 
technical drawing, commercial arithmetic, commerce, banking, 
political economy, the use of bills of exchange, the legislation of 
different countries, book-keeping, the knowledge of merchandise, 
commercial geography and statistics, natural history (botany, 
.zoology, mineralogy), physics and chemistry, chemical manipu- 
lations and technology, commercial relations, free-hand drawing, 
calligraphy, singing, gymnastic and military exercises. This 
higher section requires two years and a half of study. The 
courses are compulsory, those of gymnastics and military exer- 
cises excepted. The fee is 30 fr. per half year, and 30 fr. 
additional for the pupils who take part in chemical manipulations. 
Free auditors pay 5 fr. for a course of one hour per week during 
a ha.lf year. 

The payment of the masters is calculated at the rate of 
100 fr., 150 fr., or at the utmost 170 fr. per annum, for a weekly 
course of one hour. One half the sum paid by the pupils goes 
to the treasury of the school, the other half is divided among 
the masters and the fees paid by free auditors belong entirely to 
the latter. The regular masters are entitled to the denomina- 
tion of Oberlehrer ; the title of Professor is sometimes conferred 
as an exceptional distinction. The masters meet in council to 
discuss matters relative to their teaching, under the direction of 
a rector selected from among them by the cantonal council. 

Veterinakt School. 

In this school the com'plete course of studies requires three 
years. The curriculum comprises : physics, chemistry, botany, 
zoology ; comparative anatomy, the use of the microscope, sur- 
gical and pathological anatomy ; physiology; knowledge of external 
forms, dietetics ; rearing and training of animals ; the art of tiding ; 
pharmacy and the knowledge of recipes ; pathology and therapeu- 
tics, the treatment of surgical diseases, and of mares, cows, &c. 
when dropping their young ; shoeing ; the laws and police regula- 
tions relating to animals ; clinics at the veterinary hospital, and 
abroad. To this establishment are annexed an hospital for animals, 
dissecting-room, a forge for shoeing, and the necessary collections. 

To be admitted to the courses, a young man must enter his 
name either as an auditor or a pupil. The pupils are bound to 
follow the courses in the order prescribed. They must be at 
least 16 years of age, and pass an examination to prove that they 
possess the instruction given in the secondary schools. The 
pupils pay an entrance fee of 5 fr. and 30 fr. per quarter ; one 
half of this money is paid into the school treasury, the other 
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half IB divided among the professors. There are two principal 
professors ; the one^ who has the management of the hospital and 
teaches pathology and therapeutics, receives 2,000 fr., witii a resi- 
dence and garden ; the other, who teaches anatomy and physi- 
ology, receives a salary of 2,400 fr. 

The director, who is generally one of the principal professors, 
is chosen by the Council of Education. 

A sum of 3,600 fr. is allowed by the Government to pay the 
assistants, and the clinical assistant has a special allowance of 
1>000 fr., with lodgings in the establishment ; in addition, a 
sum of 2,400 fr. is voted for other expenses and for increasing 
the collections. To cover these credits a sum of 6,000 fr. is 
taken from the proceeds of the stamp duties on cattle ,* the 
deficiency is supplied from the cantonal treasury. 

Normal School fob Teachers. 

This school is intended to train teachers for the primary schools. 
Candidates for admission to the nofmal school must be lo years 
of age, of good health, and free from all personal defects which 
might render them unfit for the service ; they must also be of 
good moral character, and possessed of the instruction, expected 
from those who have passed three years in a secondary school, 
in biblical history, the French and German languages, arithmetic 
and geometry, history and geography, physics, singing, drawmg, 
and caligraphy. The admission is at first only provisional, and is 
not made definite till after three months' probation. 

The number of pupils admitted yearly is determined by the 
Council of Education, but must never exceed 100. The instruc- 
tion is gratuitous. The fitudies extend over four years, but in 
the middle of the third year the courses should be terminated. 
The last six months are devoted to repetitions and exercises. 
The vacations must not exceed eight weeks yearly. The subjects 
taught are : religion and morals, the art of teaching, the German 
and French languages, mathematics, history, geography, physics, 
singing, the violin and piano, caligraphy, drawing, gymnastic 
and military exercises, and the elements of agriculture. 

To the normal school is attached a boarding house, in which 
natives of the canton pay 240 fr. a year at the most, and foreigners 
400 fr. ; for this sum they have board, lodging, washing, and the 
attendance of a physician. A sum of 9,000 fr. is given in scholar- 
ships to promising students with narrow means ; but no one in- 
dividual can receive more than 300 fr. per annum. 

The teaching staff consists of a director, who, besides, his 
functions in that capacity, keeps class for 12 or 13 hours per 
week, of his deputy, and the necessary number of professors. 
The director has a salary ranging from 1,800 fr. to 2,500 fr., 
besides lodging, board, firing, and lighting for himself and family. 
For the professors a sum of 16,000 fr. is allotted annually, to 
be divided amongst them in proportion to the number of hours* 
lessons they give per week. The director is appointed by the 
central Council, at the instance of the Council of Education, and 



the professors bj the Council of Education. For the library, the 
collections, and the gymnastic and military exercises, a sum of 
1,500 fr. is granted. 

Agricultural School. 

With a view to train agriculturists acquainted, equally both 
with theory and practice, the canton of Ziirich has founded a 
school of agriculture. This establishment is placed under the 
immediate supervision of the agricultural commission, and is 
directly dependent on the Home Department. The pupils remain 
two years, and pay a yearly sum not exceeding 300 fr. The 
director has a salary of from 2,000 to 2,400 fr., and the professors 
receive from 1,000 to 1,400 fr. 

In BununeTy the studies and work are distributed as follows : — 
From half-past four to half-past six, prayers, lesson, and ex- 
planation of the order of the day ; from half-past six to eleven, 
work in the fields ; from eleven till noon, lesson ; from noon till 
one, dinner and recreation ; from one to five work ; from Stye to 
seven, lesson or private study ; from seven to nine, supper and 
newspapers ; from nine to half-past, prayers. In winter, the pupils 
do not rise till six. There are, therefore, in summer, eight hours 
manual labour and five hours lessons daily ; in winter only six 
hours manual labour and five hours lessons. 

In the canton of Zurich all pupils and professors of establish- 
ments of superior instruction have the free use of the cantonal 
library, for which the canton makes an annual grant of 5,000 fr. 
For the proper keeping and augmentation of the collections, 
philosophical instruments, and botanical garden, there is made 
an annual grant of 14,000 fr. In addition a yearly credit of 
12,000 fr. is opened for the benefit of talented and well-conducted 
young men of lilnited means. 

Establishments not included in the general educational system 
of the canton, and founded by corporations or towns, as well as 
those founded by private persons, which accept public aid, and 
are also subject to the approbation of the Council of Education, 
both for their mode of organization and for ihe choice of pro- 
fessors, and remain under its supervision. 

Private educational establishments are subjected to the following 
regulations only : — A special authorization from the Council of 
Education is necessary, after due examination of the plans and 
arrangements, for every such institution including refuges for 
deserted children, Sunday schools, infant asylums, &c. Private 
establishments for primary instruction are bound to give an 
education at least equal to that of the public primary schools. 
They are subject to inspection by the Council of Education or 
its delegates. In case of any abuses arising in a private school, 
the Council of Education can order it to be closed. The cantonal 
council may grant aid to private schools, provided they satisfy a 
real want, and especially if they have in view the improvement 
of pupils leaving the primary schools ; in this case a special credit 
is opened for them. 
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Polytechnic School. 

This excellent inBtitution was founded in virtue of a law passed 
by the Federal Council in February 1854, on the basis recom- 
mended by a commission of its own members appointed to 
inquire into the subject. The preliminary articles of the law 
state that the object of the proposed polytechnic school is to 
give theoretical and practical instruction : — 1, in architecture and 
the building arts generally; 2, in the construction of bridges, 
railways, and hydraulic works ; 3, in mechanics, as applied to 
manufactures of all kinds; 4, in the theory and practice of 
chemistry, especially in its industrial applications ; 5, in silvicul- 
ture or forestry ; 6, in philosophy and political economy, as well 
as in modern languages, mathematics, the natural sciences, poli- 
tical and artistic history, Swiss public law and political economy. 
It was decided that the Swiss Confederation should grant a 
early sum of 150,000 fr. (since increased to 250,000 fr.) for the 
maintenance of the school. All young men who had completed 
their seventeenth year, whether Swiss or foreigners, were to be 
admissible as pupils, provided they possessed the requisite ele- 
mentary instruction ; and for the benefit of such as were not 
sufficiently advanced, a preparatory school was to be annexed to 
the establishment. 

The teachers are divided into three classes, professors, assistant 
professors, and supernumerary professors {agreges) ; the two 
former were to have fixed salaris, while the last were to be paid 
in proportion to the number of lessons they gave. 

The law invests the Federal Council with the supreme autho- 
rity over the school, the immediate management being confided 
to a council composed of a president and three members, with a 
deputy for each of these last. All these are elected by the 
Federal Council for five years, and must be Swiss citizens. No 
two persons so nearly related as cousin-germans can sit in the 
council at the same time. Three members to form a quorum. 
The president has a salary of 4,500 francs, and the other members 
of the council receive an indemnity for every day's attendance, 
and also their travelling expenses. The council elects its own 
secretary for five years, and he has a salary not exceeding 3,000 
francs. The professors are all definitiv^ely appointed by the 
Federal Council on the recommendation of the school counciL 
Every professor incapacitated by old age or bad health is entitled 
to a retiring pension. All the accounts of the school are to be 
yearly submitted for approbation to the Federal Council. 

The law further enacted that the seat of the school bKouIA 
be at Zurich, which city engaged to supply, at its own expense, 
all the necessary buildings, and to allow the professors and[ 
pupils the use of the numerous museums and collections ; also 
to contribute a sum of 16,000 fr. a year towards the general 
expenses. 

The school was established in conformity with the provisions 
in re ul^'* ^^ ^^^^ ^ ®®®^ ^^ *^® following abstract of the exist- 
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The Federal Polytechnic School comprises six divisions : the 
Isty a school for architecture and the huilding arts ; the 2ndy 
for civil engineering ; the Srd, for mechanicians ; the 4th, for 
chemists ; the 5th, for foresters; while the 6th is a superior 
scientific school of the natural and mathematical sciences, lite- 
rature, and the moral and political sciences. The courses of the 
first five divisions are annual, those of the sixth are half-yearly. 
The whole instruction is completed in three years for the first 
three divisions, and in two years for the fourth and fifth. The 
first and second years of the architectural division are sufficient 
for ordinary builders, but those pupils who wish to obtain the 
diploma of architect must go through the three years teaching. 

The division of civil engineering gives theoretical and practical 
instruction in all that concerns bridges, roads, railways, hydraulic 
constructions, and public works of all kinds. The first and second 
years are devoted to matters with which every engineer must be 
conversant ; the third is especially employed in higher technical 
teaching. 

The mechanical division teaches the theory and practice of con- 
structing machines, and also their application to the difierent pro- 
cesses of manufacture. The instruction of the first and second 
years treats of matters essential to every mechanician. In the 
third year the pupil completes his theoretical study of mechanics, 
and at the same time acquires the special technological knowledge 
necessary for the managers of large manufacturing establishments. 

The chemical division fits the pupils to become either manufac- 
tnring or pharmaceutical chemists. The first year is devoted to 
the acquirement of the knowledge indispensable to every profession 
depending on chemistry. The courses of the second year are 
sub-divided into two special heads : — 1. Chemistry applied 
to industry ; 2. Pharmaceutical chemistry. (The students who 
follow the latter branch must know enough Latin to be able to 
translate passages from a pharmacopoeia written in that language.) 

The division for foresters is intended to train pupils to become 
managers of forests, and they are exercised in the practice of their 
profession. 

The sixth division gives purely scientific instruction of a high 
order, with special reference to the application of the sciences to 
industry; it also embraces the study of the literature of the more 
important living languages, of political and artistic history, political 
economy, public law, and those portions of civil and administrative 
law which are necessary for the pupils of the first ^ye divisions. 

The instruction is given through the medium of the German, 
French, or Italian language, at the option of the professors. 

Admission of Pupils. 

The youths who study at the Polytechnic School are divided 
into regular pupils and free auditors. Those who wish to make 
the complete course of study in the first five divisions, in order 
to obtain a diploma^ must enter themselves as regular pupils. 
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whilst those who only want to attend certain lectures for some 
particular purpose may become free auditors. 

Every candidate for admission as a regular pupil must present 
himself in person to the director of the school^ giving his name, 
native place, the address of his parents (or guardians), and his 
own address at Ziirich. He must also produce certificates show- 
ing that he is 17 years of age, and of good moral character. He 
has then to undergo an examination for the purpose of ascertaia- 
ing whether he is sufficiently instructed to follow the courses 
beneficially. 

The school fee for regular pupils (there are no boarders) Is 
100 francs for the year. (Previously to 1864 the fee was only 
50 francs.) If he attends the laboratories and workshops he wifl 
have to pay a further smallsum. 

Persons who wish to enter as free auditors must likewise pro- 
duce certificates of age and character, and pay a fee for every 
course they attend, the amount of which is fixed by the professors. 

Discipline. 

The pupils of the Polytechnic School are, like all the inhabi- 
tants of the canton, subject to the general laws and ordinanc^i 
of the State, and are amenable to die ordinary tribunals for all 
offences or crimes they may commit. The school authorities 
have the right to punish all infractions of internal discipline, 
such as neglecting study, immoral conduct, or disobedience. Tlie 
penalties usually inflicted are — 1, reprimand before the director 
or the general conference of professors ; 2, reprimand before the 
president of council of the school, or before the council itself; 
3, menace of expulsion ; 4, and lastly, expulsion. In case of an 
expulsion, the offender's name is posted in one of the halls of the 
school, and information of the fact is given to the Ziirich police, 
and to the authorities of the town to which the party belong^. 

Diplomcu. 

Diplomas are granted to those pupils who have followed all 
the courses of any one of the first five divisions, provided they 
pass the examinations satisfactorily, and their names are published 
in the official gazette of the canton. 

Examinations, 

At the end of the academic year there is a public examination 
for each of the first five divisions, after which there is an exJhi- 
bition of the drawings, plans, and other performances of the 
pupils. The result of the examinations enables the professors to 
decide whether the pupils are sufficiently advanced to pass on to 
the next class. A pupil cannot remain more than two years in 
the same class ; if he be then incompetent, he must leave the 
division. The same rule is applied to the free auditors. 

The latter can also demand certificates of regular attendance at 
^ei^''*"''^^' ^^^ ^^ *^® ®^*®^* ^ ^^^^^ *^^y ^ave profited by 
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Programm€$» 

The school opens in the first fortnight of October, and the 
winter term ends in the week before Easter ; the summer term 
commences a fortnight after Easter^ and ends in the middle of 
August. 

During the year 1863-64 the various subjecta of study in all 
the divisions were distributed as follows :— 



Winter Term. 
SabjeotBtanti^t. 



Hours' 
Lessons 
_per 
Week. 



Suxomer Term. 
Sahjeots taught. 



Hoon* 
LessoiM 

Week. 



FlKEPASATORT DIVISION. 



Elementary mathematics, al- 
gebra, solid geometry, tri- 
gonometry - - • 
E]q>eriinental physics - 
Qennan (Ibr pnpfls not know- 
ing it) - 
Freneb - - - - 
Elements of deseriptiye geo- 
metry - - - - 



12 

4 

8 
3 

2 



Elementary mathematic8(con- 
tinoed), analytical geome- 
ty, elementary mec£uiics- 

Experimental physics - 

Elements of descripliT« geo- 
metry - - - - 

German (if neeessarry) 

French .... 

Practical geometry « 

Technical dnwing 



12 

4 

a 

8 
3 
3to4 
6 



First Division. — ^Buildsbs. 



FvMt Year. 



Differential and integral cal- 
culus - - - - 
Descriptive geometry - 
History of ancient art and 
archaBology - - - 
Constmction - . - 
Projects of building details - 
Architectural drawing - 
Landscape drawing (not com- 
pulsory) - - - • 
Modelling (not compulsory) - 
Ibcperimental chemistry^ tor 
pupils not knowing it 



History of architecture - 
Theory of shadows, per- 
spective - - - . 
Mechanics - - 
Petrography - - - 
fioads and hydraulic con- 
structions ... 
Exercises in architectural 
composition ... 
Exercises in building - 
Drawing of ornament - 
Drawing of the figure - 
Forms of roads fh)m the Bo- 
mans to the Kevi val - 



5 

4 

4 
4 
6 

4 

4 
9 



Differential and integral cal- 
culus .... 
Coupe des pierreM 
Technological chemistry, 
materials ... 
Construction ... 
Construction-drawing - 
History of medisevid archi- 
tecture - - . - 
Architectural drawing- 
Drawing of ornament 
Landscape drawing (not 
comptdsory) . - - 
Modelling (not compulsory )- 



Second Year, 

4 



3 
3 
3 



4 
6 
4 
9 

2 



Mechanics .... 
Perspective • - . 
History of the building art - 
Boads and hydraulic con- 
structions . • - 
Exercises in architectural 
composition - . . 
Drawing for construction - 
Drawing of the figure - 
(ModelUng and landscape 
drawing as in tiie first year.) 



5 

4 

1 
3 

8 

4 
4 
4 

4 
9 



3 
8 

4 

2 

4 
4 
9 
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Jliird Year. 



Winter Tenn. 
Subjects tfuight. 



Hours' 
Lessons 
_per 
"week. 



Summer Term. 
Subjects taught. 



Hours' 
iLegaons 

week. 



History of architecture ^ - 
Technical geology, exercises 

in architectural composition 
Exercises in building - 
Civil and administrative law 
Drawing of ornaments - 
.Progress in road-making from 

the time of the Romans to 

the Beyival - 



4 
6 
2 
4 



2 



History of architecture 
Composition exercises- 
Drawing of buildings - 
Civil and administrative law 
Modelling and landscape as 

in the first year 
Flans and general construc- 
tions - - - - 



S£GOND Division. — Civil Enoikeebs. 



Differential and integral cal- 
culus (1st part) 
Bepetitions, the pupils attend- 
ing in groins - . - 
Differential and integral cal- 
culus, by another professor 
Bepetitions- - - - 
Descriptive geometry - 
Repetitions (in groups of pu- 
pUs) - - - - 
Topography - - - 
Constructions (course of) 
Exercises in ditto 
Drawing of machines - 
Drawing of plans - 
Petrography . - - 
ExperimenUd chemistry (for 
beginners) and repetitions - 



Differential and integral cal- 
culus (2nd part) 
The same in FrencH - 
Experimental physics, with 
technical applications (1st 
part) - - - - 
Bepetitions -- - 
Technical mechanics - 
Bepetitions (in groups) 
Shadows and perspective 
Astronomy (1st part) - 
Technical geology 
Embankments, foundations, 
bridges, stone bridges, and 
tunnels .... 
Bepetitions (in groups) 
Graphic statics - 

Exercises in construction 
Mapping - . . . 



First Year. 



6 
1 

4 

2 
3 
4 
4 
4 
3 
3 



Differential and integral cal- 
culus, analytical geometry 
of three dimensions - 

Bepetitions: pupils attending 
in groups . • - . 

Differential and integral cal- 
culus, by another professor 

Bepetitions - . - 

Coupe des pierres 

Bepetitions (of pupils in 
groups) - - - - 

Technological chemistry of 
building materials - 

Constructions (course of) - 

Drawing for construction - 

Drawing of machines - 

Drawing of plims 

Land-surveying - 

Topography 



-I 



Second Year, 



2 
2 



4 
I 
6 
3 
3 
3 
2 



3 
3to4 
2 
6 
3 



Differential and integral cal- 
culus (continued) - 
The same in French - 
Perspective - - - 
Theory of machines - 
Astronomy (1st part) con- 
tinued - - - - 
Exercises at the observatory 

(in groups of pupils) 
Experimental physics, with 
technical applications (2nd 
part) - - - - 
Bepetitions- - - _ 
Wooden bridges, roads 
Bepetitions (in groups) 
Exercises in constructions - 
Mapping .... 



4 

4 
4 
I 



4 
1 
4 



r 
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T^WKwr. 



Winter Tenn. 
Subjects taught. 



Honn* 
Lenons' 
_per 
Week. 



Theoiy of maehines (oon- 




tinaed), steam-engines 


6 


Astronomy (2nd part) - * - 


3 


Land surveying - . . 


3 


Iron bridges, roads, railways 


4 


Bepetitions (in gronps) 


3to4 


Eierdses in construction 


6 


AdministratiTe law 


1 


Mapping .... 


3 



Summer Term. 
Sttlgeets traght. 



Hydraulic conttmctions 

Repetitions ... 

Astronomy, 2nd part (con- 
tinned) .... 

Land surveying 

Exercises in construction - 

AdministratiTe law 

Mapping .... 

Exercises at the observatory 
(in groups) ... 



Hours* 
Leaaons 

Week. 



4 
1to2 

3 
3 
6 
2 

3 

12 



Thibd Divisiov.— MscHAiaciAvs. 





First Year. 




DifEerestial and integral cal- 




Differential and integral cal- 




ealm (1st part) 


6 


culus, analytical geometry 




^jj^tions (in groups) 
Diftrential and integral cal- 


3 


of three dimensions - 


6 




Repetitions of both (in groups) 


7 


calns (in French) - 


6 


. Differential and integnd cal- 




Rqtetitions- ... 


I 


cultts, and analytical geo« 




wscnptive geometry - 


4 


metry (in French) - 


4 


Bepetitions (\!ti gronps) 


2 


Repetitions ... 


1 


ualytical geometry, with 




Coupe dee pierree 


4 


^exerciaes - - • - 


3 


Repetitions ... 


2 


pawing of machines - 


8 


Technological mechanics (1st 




phanical technology, 1st 




part) - - - . 


6 


b t (spinning, weaving, 




Repetitions (in groups) 


3 


^^^r-making) ... 


3 


Technological chemistry of 




fT^rimental chemistry (for 




building materials - 


1 


tenners) . - . 


6 


Metallurgy- ... 


2 






Machine ^wiag 


5 to 6 






Civil constructions and draw- 




1 




ing exercises . - - 


4to5 


1 


Stcom 


iYear. 




IfereDdal and integral cal- 




Differential and integral cal- 




Mos (2nd part) 


2 


culus, 2nd part (continued) 


2 


Vittne (in French) - 


2 


The same in French - 


2 


werimental physics, with 




Theory of machines (1st part) 


6 


■Mttiical applications 


4 


Experimental physics (2nd 




petitions- _ - - 


1 


part), with practical appli- 




■pnical mechanics (com- 




cations - - . . 


4 


piled) 


6 


Repetitions ... 


1 


Mition (in groups) - 


3 


Ourse of construction of 




■vie of construction of ma- 




machines, Ist part (con- 




W»ines(l8tpart) 


6 


tinued) - . - - 


4 


Vchanical technology 2nd 




(construction of machines - 


12 


, IPftft) (working in wood and 








Jbon) . _ - - 


3 






pistniction of machines 


8 







22925. 
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mrd Year. 



Winter Tarm. 
Biil]gect8.tMgkt. 



Honn' 

LeflMDB 



Theory (^maehines * 
Goorae of constractioii of ma- 

cbines (2iid part) 
IbseTcifles in oonstraction of 

machines- - - - 
Iron bridges, roads, nulways 



I 



6 
6 
8 



Summer Term. 
Subjects tmgbt. 



Theory . of machines 2iid 
part, (locomotiiros, steam.* 
boats) - - f - 

Course of constractioii of 
machines (2nd part) 

Exeicises in constractioii of 
machines - • - 



Hoots' 
Leasons 
_per 
week. 



3 

6 

Id 



FouaTH Division. — Chemists. 



Select chapters of mmeral 
chemistry - - - 
Experimental physics as ap- 
plicable to chemistry 
Repetitions - - " ." 
Chemical technology, chemi- 
cal products - - - 
Ditto,* glass and ceramics - 
Repetitions and conyersations 
Descrlptioii of machines 
Mineralogy and repetitions - 

Principles of general botany - 
t Zoology - - - 
* Tecfinical drawing, practi- 
cal and analytical . - 
** Experimental chemistry, 
with , a sketch of org^mc 
eomi^nnds . . . 



* Chemical technology (bleach- 

ing, dyeing, printing) 

* Repetitions aad conversa- 

tions . - - .- 

* Mechanical technology, ist 

part (spinning and weaving) 

* Applied crystallography - 

* Technical geology - 
Technical law - . - 

* Technical drawing - 

t Pharmaceutical chemistry - 
t Pharmaceutical botany 



First Year. 



8 

4 
1 

3 
1 
1 
5 
3 
6 
4 

9 



Organic chemistry 
Analytical chemistry - 
Metallurgy- - - - 
f Chemical technology of 
building materials - ^ - 
Exercises in the technical 
laboratory . - - 
General zoology and anthro- 
pology - - - - 

* Elementary mineralogy - 
f Repetitions of mineralogy • 
Technical drawing 

♦ Special botany of the offi- 

cmal plants of most im- 
portance to medicine and 
industry- - - - 



Second Year. 



3 



3 
3 
2 
12 
4 
3 
3 



lighting and wanning 
Exercises in the technical 

laboratory - - - 
Chemical technology of the 

yictualling trades - 
Exercises in the analytical 

laboratory - - - 
Exercises in^sayingminerals 
* Materia medica 



6 
3 
2 

1 

12 

3* 
4 
2 
4 



2 



12 



12 
3 
3 



The courses marked with ♦ are compulsory only on the pupils of the 
teohnicfel division ; those marked with f, for the students of the pharmaceuUc 
division j- those with ♦* are not compulsory on pupils of the first year, bijt they 
may attend them if they choose. .^ ^ 

During the summer term lessons are given in organic chemistry, analytical 

chemistry, * metallurgy, chemical technology of building materials, zoolcjgy, 

special botany, heating and lighting, the assay of minerals, f materia medica, 

t the study of officinal plants. The courses marked by a f Bxe compulsory 

only on the technical diyisiou ; those with * on pharmaceutists only. Besides 

the compulsory hours, the pupils have access to the laboratories at other 
times. 



m 



Fifth Diyision.— Forbst Sohool, 
-Fif^4 Year. 



'WtnterTerm. 
Snl^ects tanglit 



Honn* 

JjOBBODB 



Smnmor Temi. 
Subjeoti teoght. 



Honn* 
Lmsodb 



Math^Tnatirw, aofu»a appli- 
cable to forcBtry 
Frhunples of general botany - 
Petrogtapliy • ■ • • 
TopofiH^pby 
Drawing <^plan8^ «• 
Encyclopaedia of forest science 
Forest lirw (ist p*rt) - 
£xciiis2on8 and ezeroises in 

yaliiation* 
Experimental cbenristry,' or- 
ganic combinations, and 
repetitionB • • • 



3 
8 
8 
8 
8 
4 
1 



I 



1 day. 



6 



Forest entomology 

Management of forests, in- 
cluding the thewy of 
draining- . . . 

Economic botany - 

Topography • . ^ 

Drawmg of plans 

Land-soryejing ... 

Ezcorsion in fbrests and 
practical work 

Fmrest law - - . « 

Introdaett<m to working of 
finests • - • . 



^1^ 



eek. 



2 



8 

4 

a 

8 
3 

8 
1 



Second Year, 



Working of forests 
Utilization of forests « 
Forest administration - 
Agronomy and climatology - 
Technical geology 
Beads and hydraulic con- 
structions- -' • -. 
Forest law (2nd part) - 
Excursions and exercises in 
Talulttion - - - - 



5 
3 
1 
3 
2 

8 
1 



Statics and forest statistics - 

Cultnre of forests 

Forest economy of the State 

Beads and hydranlic con- 
structions ... 

Forest law - • - . 

Agricultural chemistry 

Excursions in forests, and 
practical work 



2 

4 
8 

2 
1 
2 

2 



SizzH DiYinoir.— L Natural Scieneee, 



Experimental physics - 
BepeUlions (in Qerman) 
Ditto (in French) 

Magnetism, electiictty, gal- 
vanism - • - • 
Experimental physics, bearing 
on chemistiy - • - 
Bepetitions - «. • . 
Qeneral geology *. . . 
Geology of the Jura - 
Palffiontological geology of 

the se£i&entary strata 
Pbarmacentical botany 
Fossil botany ... 
Fonnl insects . • - 
General botany ^ • • 

Microacopie exercises • 
Zoology- . « . « 

Experimental dkemistry 
Bepetitions ~ • • • 
Ajmlytieal practice - •» 
Fharmaeeutical chemistry - 
History of ch«austry - 



4 
1 
2 

8 

4 
4 
4 
1 

5 
8 
8 

2 
5 
4 
6 
5 
1 
9 
8 
2 



General chemistry 
Experimental pl^sies - 
Bepetitions (in German) 
Ditto (in Frendi) 

Physics of tiie earth - 
Experimental physics, 2nd 
part (optics, magnetism, 
electricity) - - - 
Bepetitions ... 
Mathematieal theory of heat 
Yolcanos - - - - 
Gteology (yolcanos exoepted) 
Geology of the Jura - 
Special 4>otany ... 
Cryptogamia - . » 
Microsoopio exerdaes • 
Organic chemistry 
Analytical chetaustry - • 
Practical chemiatry -> 
Principles of mineral chemistry 
Bepetitions . .- 
Comparison of the new che- 
mical theories - - - 

L 2 



2 

4 
1 
2 
3 



4 
1 
4 
8 
3 
1 
6 
2 
6 
6 
2 
12 
4 
1 

1 
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n. MaAematieal Sciences, 





Hours' 




Hours* 


Winter Temi. 


Lenons 


Summer Term. 


Lessons 


Sttliifecto taught. 


WMk. 


Subjects taught. 


^k. 


Definite integr»U- 


2 


Select chapters of the inte- 




Differential equations, with 




gral calculus on the af^- 




applicationB ... 


2 


cation of imaginary yalnes 


5 


EUgher algehra (theory of 




On the application to geo- 




equations) . . - 


2 


metry . . . - 


2 


Theory of the functions of a 




Calculus of variations - 


2 


complex Tariahle 


2 


Analytical geometry of 




Elements of the theory of 




straight lines and plane 




numbers - . - 


3 


curves .... 


2 


Introduction to the differen- 




Elements of mathematical 




tial and integral calculus . 


4 


astronomy and geography 


2 


Analytical geometry, espe- 




Greometry of position - 


3 


cially of pUne corred lines 


2 


Exercises in construction . 


2 


'General introduction to the 




Introduction to the infinite- 




teaching of mathematics 




simal calculus and to the 




and to the complete know- 




calculation of probabilities 


2 


ledge of the mitthematical 




Mathematical exercises 


2 


system . - - - 


2 


Select chapters of the new 




Numerical approximation - 


2 


geography - - - 


2 


Exercises in the execution of 




Application of the diffisren- 




great astronomical calcula- 




tial and integral calculus 




tions - - - - 


4 


to mechanics ... 


2 


Elements of astronomy ftnd 








mathematical geography - 


2 







IIL Languages and Literature. 



"History of modem German 
poetry - - - - 

Summary of the history of 
literature in Europe during 
the 19th century 

General history of the French 
language and literature 
from their -origin to the 
17th century ... 

Exercises in the French laii- 

gnage 

History of English literature 
to the time of Elizabeth - 

ShakespeareV sonnets trans- 
lated and elucidated . 

English exercises on grammar 

II genio et gli scritti di Gali- 
leo Galilei .... 

Exercizii di lingua, e lettura, 
tradizioni e composizioni - 



2 



2 

2 

2 

1 
2 to I 

2 

4 



History of modem German 
poetry from J. P. Riohter 
to the present day . 
Shakespeare's plays - 
General history of French 
literature, the Steele de 
Louia^XIV. , - 
Exercises, readings, and ex. 
planations of Boileau's 
Artpoiiique and Moli^re's 
Bovrgeois genHlhomme - 
History of English-literature 
from the tim^ of Elizabeth 
Shakespeare*8 Hamlet trans- 

lated-^nd commented • 
Literature of Galileo's school 
Exerciai di lingua « lettura - 
Mythology of Gemiaay 
The Nibelungen Lied - 
The Edda - - 



a 

3 



2 



3 
2 

a 

3 
2 
2 
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IV. Historiealf PoUticai, and Military Sciences, 



- 


Hours* 




Hours' 


Winter l^erm. 


Lessons 


Summer Term. 


Lessons 


Subjects taught. 


WMk. 


Subjects taught. 


li^k. 


Sketch of ancient liistory . - 


2 . 


Organization of the Swiss 


• 


History of the times of Fre- 




artillery (cannon, caissons. 




derick the Great and of the 




waggons, ammunition) 




French Beyolotion (1740- 




gratia . - - - 


2to3 


1799) - . - - 


3 


History of ciyilization and 




Ancient history, artistic and 




manners before the Chris- 




archaeological - - . 


4 


tian era, especially among 




Diirer and Holbein, their 




the Greeks and Romans - 


2 


contemporaries and prede- 




Histoiy of the 19th century. 




cessors - - - - 


2 


1st part (ISOO-lSdO) 


8 


Political and intellectaal de- 




Politusal development and 




velopment of Switserland 




civilization in Switzerland 




ficom the remotest times to 




from the condnsion of the 




the Reformation 


2 


perpetual treaty of the 




The precursors of the Swiss 




primitive caatons to the 




Bevolntion - - - 


2 


formation of the confede- 




Explanation of the senlptnres 




ration of the 18 cantons 




in the Archaeological Ma- 




(1315-1513) ... 


2 


seom .... 


1 1 


Swiss reffmners of the 18th 




Mythology and anthol<^ - 
Administratiye law in Swit- 


4 , 


century - - - . 


1 




MedisevaJ arts ... 


4 


zerland .... 


4 


Arts in the 19th century - 


2 


w'^ Federal law of the United 




History of art - 


1 


States of America - 


3 1 


Applicitions of economic 




Political economy 


2 


sciences, distrihvtive and 




Elementary coarse of statistics 


2 


fiscal laws ... 


2 


Commercial law - - . 


3 


AdmioiKtrative laws of the 




Ciyil and administratiye law - 


1 


Swiss cantons . - - 


3 


Forest law .... 


1 


Civil law - - - - 


1 






Forest law - . - - 


2 




t 


C^ommercial law ... 


3 



V. Fine Arts, 



Perspective- - - . 

Landscape in water-colonrs, 
sepia, and pencil 

Drawing of the figure from 
copies and models, in pen- 
cil, crayons, and Indian ink 

Exercises in modelling - 

Stenography on Arendt's sys- 
tem (a course of about six 
weeks) . . - - 



1 

4 



9 • 
9 



Landscape in water-eoionrs, 
sepia, pencil, and charcoal 

Drawing of the fiffiire from 
copies and models, in pen- 
cil, crayons, or Indian ink 

Drawing of ornaments in 
Indian ink, chalk, and 
colours . . - - 

Modelling in plaster and 
clay; preparation of stucco, 
mosaics .... 



9 



9 



In the year 1868-64, the total number of regular pupils and 
free auditors was 510, divided among the different courses as 
follows : — 



1^ 









limnber 


Hnmber 


Kumber 


Total 


Knmber 


Specialty 
of the 


Lenjih 
of the 


of Pupils of 


of 


Number 


DiTisiaiL 


Ooones. 


Studies. 


YeMP. 


Pupils. 


Auditors. 


Specialty. 




Freparatory 


„ . 


. 


40 


30 


70 




eoone* 








- 


- 


l8t DiTinon 


Builders - 


'1st year 

- 2nd „ - 

.Srd „ - 

rist „ - 


11 

6li 


85 


10 


35 


SndDmsion 


En^neen - 


' 2nd „ - 
.Srd „ - 
•1st „ - 

' 2nd „ - 


45 » 
711 


57 


88 


140 


drdDitimon 


Mechanicians 


41 . 


62 


85 


147 






.8rd „ - 


35. 








4Ui Division 


Cheiniats - 


r ist „ - 

. 2nd „ - 


291 
22 ' 


29 


22 


51 


5th DiTision 


Foresters - 


rist „ - 

2nd „ - 


101 
22/ 


18 


4 


22 


6th Diyision 


Totals 


\ 


- 


34 


11 


45 




265 


245 

• ■ 


510 



This summary shows that there is considerable inequalitj in 
the distribation of the regular pupils and the free auditors among 
the different courses, but it is also evident that» in the diYision of 
builders, the third year's courses are less followed than those o£ 
the first two years. This difference is. doubtless oldng to the 
fact that this course is more especially attended by the x>npils who 
aspire to become architects for public buildings, whilst the 
oUiers suffice for private undertakings. 

There is also to be remarked an analogous and considerable 
difference in the division for mechanicians, who, from 71 pupils 
in the first year, fall to 25 in the third. Perhaps by rendering 
the teaching more simple, it might be possible to retain a greater 
number of pupils for the whole course of study. 

From what precedes it is evident that the Polytechnic Institute 
of Zurich is at once a school of pure science and a school of 
application. In the first five divisions, which are altogether 
technical, the theoretical studies are conducted pari passu with 
the practical or studies of application. In the sixth division, on 
the contrary, where free teaching embraces numerous and diverse 
branches of studies purely scientific, these studies may receive 
much greater development, which is all the more appropriate, as 
that division is naturally destined for young men who intend to 
cultivate the sciences, either from a natural predilection for them 
or with the view of becoming professors. 

Since this last division offers those pupils who desire it all the 
means of extending their theoretical studies without restrie- 
tion as to time, it might perhaps be possible to slightly lowOT the 
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^i^tiieniatioal teaching in the special divisions of builders, engi- 
ndei9» and mechamciaos. These may l>e taaght, by. the aid of 
ihe elements of geometry, algebra, and the infinitesimal analysis ; 
M that the students require to know of mechames, the reisbtanee 
of materials, and the stability of buildings, they can learn withoitt 
having recourse to the higher matiiematical analysis. Thus to bring 
science, by simpler methods, within the reach of all the pupils, 
without iQ any way weakening the force of the demonstrations, is 
to facilitate its diffusion, and make it accessible to a greater 
number of minds without descending to a lower level of instruc- 
tion. 

The Polytechnic School contains numerous coUectious of all 
kinds, drawings for teaching, models of machines well executed 
and to scale, a rich library ; and, as the buildings in progress shall 
be successively finished, they will be filled with the rich collec- 
tions of zoology, botany, mineralogy, and paleontology, which the 
city possesses. The budget of the school has been augmented, 
and for the year 1864 it amounted to the sum of 340,000 francs. 
The school fee, of which the professors receive two-thirds, and 
one-third only goes into the school treasury, was originally only 
30 francs, but has been raised to 100 francs for both Swiss aud 
foreigners ; it is expected to produce at least 64,000 francs. The 
maximum number of pupils the school can receive is 600, arid in 
1863-64 the actual attendance was 510, as seen by the pre- 
ce^ng table. The laboratories are so judiciously arranged that 
iihey deserve special mention, because they mav well serve ais 
models for similar establishments. They are divided into two 
parts, one for analysis, the other for technical manipulations ; each 
can accommodate 60 pupils simultaneously engaged in maniptda^ 
tions. The fee for the use of the laboratones is 4 francs per 
month, an apparatus and re-agents being supplied without 
frirther charge. 



IM TMM XlWOOOM OW W UMTJUIBBBtf* 



Pbimaby Schools. 

The laws which make instruction compulsory in the kingdom of 
Wurtemberg are not of very ancient date. TTie first w$s passed 
on the 29th September 1836, and the second on the 6th November 
1852. Their application encountered no difficulties, even is 
those parts of the country where circumstances seemed most un- 
favourable. Every village containing 30 houses mttst havei a 
school, and no one master is allowed to teach more t|ian 90 pupils.. 
Tlie supervision of these schools, as regards the teaching cind 
nkxcni trwning, the appointment of the masters, the erection and: 
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repairs of the school-houses, the control over the normal school 
for masters, and over private schools, is entrusted to the conab- 
tory of the Befoimed Church in parishes of that persuasicm, and 
to the Catholic clergj in parishes where their religion previdia 
In both cases the schools for the children of Jews are under the 
same authority as the Christian schools of the locality. Appi*en- 
tice are bound to attend the Sunday schools till their 18th year. 

Factory Schools. 

In this kingdom education has become so much a part of the 
national habits that a law compelling the education of children 
employed in factories is scarcely necessary. The industrial esta- 
blidiments which employ children, and are situated in isolated 
positions, nearly all have schools attached to them, which are as 
well managed as those of the parishes* 

Drawing Schools. 

One of the most remarkable features in the primary schools of 
Wurtemberg is the extraordinary attention paid to the teaching 
of drawing. The Department of Trade and Manufactures has 
persuaded the Ministry of Public Instruction and VTorship to add 
classes for industrial drawing to all these schools, and the Ministry 
has had the wisdom to leave to that depai'tment the care of or- 
ganizing and superintending their progress. They were founded, 
after the Universal Exhibition of 1861, to enable the manufac- 
turers of the country to compete with France in the industrial 
arts. These schools were at first gratuitous, but experience 
proved that attendance was better secured by requiring a small 
payment, varying according to the means of parents, from half a 
florin to 12 florins a year. 

The teachers are, as far as possible, chosen from among the 
workmen or masters of the chief industries of the place, who 
having been taught in the same schools have there acquired the 
requisite knowledge. But these workmen thus made teachers 
do not abandon their trades, and receive only an indemnity of 
about two florins per hour's lesson. They generally give three a 
week of two hours each, from 7 to 9 o'clock in the evening. 
At Geisslingen, for instance, there is a school where 180 
scholars are taught by a master mason. In more than one parish 
the heads of establishments have so well appreciated the import- 
ance of this instruction that they themselves send their young 
workmen and apprentices to the schools. It has been remarked 
that artists of considerable talent have not succeeded so well 
as masters^ as mere artisans, which proves that there woqld QO^be 
so much difficulty as is supposed in expeditiously training teac^er^ 
for this kind of schools. 

The Department of Trade has adopted ea^amples to be used 
in all these schools, of which the first series intended for . begin- 
ners consists of lithographs, easy and few in number, merely 
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f<»* practice to give freedom to the lumd, while accustomiDg tlie 
papil to guide it by the eye. The next step for the popiU is 
to draw from plaster models, graduated from the most simple 
figures to the finest casts from the antique, which are resenred for 
the principal schools. These models are supplied by an artist of 
Stutl^art^ acccHrding to a tariff approved by the Department of 
Trade. They are delivered by him to the parish schools, which 
pay for them, but at the end of the year the Department pays 
back to. the schools one-half of the sums so disburaed. Besides 
these models in relief the Department of Trade has formed a 
collection of the best publications on industrial art, from Uie 
most costly to the humblest albums of friraiture, caUnet work^ 
bronzes, &a It distributes these woiks throughout the country, 
lending them to the masters of the schools for a certain period, 
usually one month. They must be returned in fair c<»dilion, and 
any damage suffered must be made good. 

Every other yeai* the schools send to Stuttgart a collection of 
their drawings of all kinds for exhibition, after which prizes are 
given to those which sent the finest productions. The masters 
th^nselves are invited to attend this exhibition and to control the 
awards made. From among the most skilfbl masters a certain num- 
ber are chosen, who, during the vacation, or at other times, go 
round to the schools as occasional inspectors, and suggest improve- 
ments to the masters, sometimes even giving them private lessons* 

Drawing also forms part of the instruction given in the normal 
school for primary teachers, so that they may be able thereafter 
to teach their pupUs the first elements. A few of the pupils who 
have shown most skill and taste, are sent to the Superior A.i^ 
School at Nuremberg. 

Thus there have been established in the kingdom of Wurtem- 
berg more than 400 drawing schools, and this organization, which 
does not date back more than ten vears, has already led to very 
decided improvements in the manumctures of the country. 

It is satisfactory to know that the designers trained in these 
schools, if they evince any considerable degree of taste and inven- 
tion, easily find occupation in their own country. The more 
distinguished among them are sometimes sent to France for 
improvement. Great emulation exists among the teachers and 
professors of drawing, and, besides the biennial exhibitions made 
by order of the Government, an association has been formed by 
the masters, which, aided by voluntary contributions, has raised 
a fund for the purpose of organizing regular exhibitions of all 
the pupils* drawings, and for awarding prizes. 

Weaving School. 

The Department of Trade and Manufactures has established a 
museum contaming numerous collections of well-chosen models 
of machines, and of agricultural implements, as well as a fine 
technolc^ical collection of the various products ot^ mdustry. 
But the most remarkable of its institutions is a weaving school, 
not intended to train apprentices, but to complete ana develop, 
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by ibe theoretic feachini^ of wearing, the experience s^mAj 
acqQife4 by intelligent workmen. For thii^ piirpotfB it~ seleists 
from among weavers tkode who, besides their prDfesftonal^lbili^, 
have Bhown iwMSt i^vtitode aad zeiEd in the drawing sehools; "Ilk 
the uae ol these penons, not exceeding eight or ten In niukiber, 
25 difbrent Idnds of locnos hare been provided, as well as afi the 
aooBSsory appatetns idse the pieparation of the ctotdAf &a Hie 
men are inatmcted in all the principles of the att of weaving, 
as well for the^feoomposition as for ihe coniposillion of new times. 
Thej mske ready the looms and ezectite the new ^brics^ej 
have deaiged. 

This iBstmctian is- given without taking the men from Hbsi 
practioe of their trades, and they are made to cover their own ex- 
penses by working five or six hom« a day. The goodil' i^ay 
produce are bought by the mann&eturers who supply ^e rar^ 
material. While thus learning tfaie theory of weaving the yocmg 
men are bound to study French and Engli^, and to improved diem- 
selves in drawing. After two years' residence those who ^have 
most distinguished thraoselves are sent to France and to Sngkiad, 
with part of theb: expenses paid, in order to work in maiiu^- 
toriesy to study new pxMoesses, and to improve their taste. Tb^ 
afterwards return home to profit by what they have leamekl; 

Middle Schools {Mittsl Schulss). 

This name is applied to all those establishments which give & 
degree of instruction more extensive than can be obtained in the 
primary schools, but inferior to that of the universities, such as 
the Protestant theological seminaries, the gymnasia, the lyceums, 
the Latin schools, the lower and higher practical schools, the 
technical schools for the building trades (open in winter only), the 
school for professors of gymnastics, and the model school of gym- 
nastics at Stuttgart. These middle schools are entirely under the 
control of the Council of Studies (^Studienratk)^ as to supervi^on, 
direction of studies, appointments of professors, examinations, ftc, 
directly for those of Uie higher order, and through the medium of 
the local authorities for the others. The Council of Studies is 
moreover charged with the supervision of private schools giving 
the corresponding d^ree of instruction. 

Seminaries. 

There are four lower seminaries for youth between the Itges of 
14 and 18, and a Jbigher seminary at Tubingen. The studiefi 
extend over four years. The State pays for 2S pupils. Each 
lower seminary has a principal, dean, two professors, two tators, 
and a music master. In the higher seminary there are a principal, 
dean, and nine tutors i the students attend the lectures of the 
university. 

Gthnasia. 
T^eg are seven gymnasia in W'artemberg, those of Stutt^tti 
^im, HeObronn, Ellwangen, Esslingen, Rottweil, and TiilMx^W. 



171 

!rhey^ give a superior scientific educatiou and prepare for the 
muyermties. The Heilbronn gymnawiiim reeeiyes 40 boarders. . 

The fycemna of LadwigBburg, Oehringen, and BaTensbarg, are 
intenaediate estabUshm^ts between the gymnasia and the lower 
Latin schools, for jouth betwe«Ei 14 and 16 years of age. 
In the Latin schools (Laiem Schukn) bojs leaving the primary 
schools are taught the dead languages till they haTe oompleted 
their 14th year. 

The inferior practical schools {Beal Sekuien) are, as regards 
the age of the pupils and the position of the profossors, pimllel 
establishments to the Latin schools, but in them are taii^t what 
are ci^yied the real brandies and the French language, to the 
exdnsion of the dead languages. For boys abore 14 there are 
higher practical schools at Stuttgart, Uhn, Heilbnmn, Ludwigs- 
bnr^, Esdingen, Beutlingen, Ttibingen, Bottweil, and Hail, in* 
tended to prepare youths for the polytechnic school, or to give a 
more complete education to young men who mean to follow an 
industrial career. 

The elementary schools, which are found in all large towns, 
prepare children from six to eight years of age for phil^gical or 
reed studies. Besides this, the young men, especially i^prentices 
and workmen in the building trades, may receive during the winter 
season technical instniction for the building art, in the winter 
building schools (fFi»^r6aii^«tP6r6e#cAtifefi), which were organized 
in 1845. For the teaching of gymnastics^ which have formed part 
of the instruction given in primary and middle schoob ever since 
1845, a school for professors of the art has been established in con- 
nezion with the model gymnastic school of Stuttgart, which is 
attended by the pupils of the gymnasium. 

Tbadb Schools {GEwnRBs Schulss), 

Under this designation there are in the kingdom of Wlirtem* 
berg XOl Sunday and evening schools, in which drawing is the 
principal thing taught, though some of them ffive instruction in 
the elements of the sciences. The number of pupils attending 
these schools in the summer of 1863 was 7,979. 

Ihfbovement Schools {Fobtbjldwo Schulrn). 

Since 1853 the Ministry has appointed a <»°»?[^|f'\,^?2^^ 

and conduct schools of this kind, at P'«??^*i^^ '^itHJe n^^^ 

« eluding the Sunday schools, and ^ .1^"^^^^^^^ masters. The 

« sary appliances as well as competeni' ^^^ preceding, and it is 

^^l^vr^rlLrrorSer estabUBhmeuts an4 partly by 



w 

«* given partly by professors 
special professors. 



s 



^ ilties —-Protestant theology • 
This nniversity has seven ^^y ' philosophy ; political 
^oUc theology; law; medicine, P 
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economy; and sciences. Thwe are also as accessories :—l, a 
library; 2, a Protestant seminary ; 3, an ins ti tote of anatomy; 
4, a physiological institute ; 6, a botanical garden ; 6, a chemical 
laboratory, with special divisions for physiological, patiw^ogicri, 
amicultural, and technical chemistry ; 7, a cabinet of surgical 
i^tnunents ; 8, medical, surgical, and obstetrical hospitals; 9, a 
collection of zoology and comparative anatomy ; 10, a nainei^ 
logical and geological collection; 11, a cabinet of coins and 
antiquities ; 12, a cabinet of physics ; 13, an observatory and 
astronomical cabinet; 14, agricultural and forest collections ; 16, 
a technological collection ; 16, a philological seminary for pi-o- 
fessors; 17, a school of design ; 18, a gaUery of pamtinga; 19, 
a school of cavalry and the breeding stud ; 20, a fencing school ; 
21, a gymnastic school ; and 22, a swimming school. 

In the university there are 7.5 professors, of whom 41 are oi-di- 
nary, 9 extraordinary, and 19 assistants. In the winter term 
of 1862.-63 there were 620 pupils, of whom 167 were foreigners. 
Besides the 136,000 florins which the school receives from the 
Government it has a revenue of its own amounting to about 
30,000 florins. 

Agbicultural Schools. 

The Agricultural and Forest Academy at Holienhwm was 
founded in 1818; the course of instruction lasts two years. 
This academy, which has considerable reputation, possesses a 
ferm of 1,000 mar gen attached to it. There are also an 
elementary school of agriculture, with three years' study, fw 
25 pupils, and a horticultural school for six pupils. The establish- 
ment has a director-professor, eight professors, and nine assistant 
professors. In 1862-63 the agricultural school had 121 pupils, 
of whom 82 were foreigners, and the forest school 33 pupils, 
two of th^n foreigners ; in all 154 pupils. 

There are also on the royal domains of Ellwangen, Ocbsen- 
hausen, and Kirchberg, three lower agricultural schools. 



Veterinary School at Stuttgart. 

The course of studies occupies two years. Natives of Wiirtem- 
berg are taught and boarded gratuitously. Foreigners pay five 
florins for each half-yearly term. There are from 30 to 40 
pupils. 

POLYTEOHNIC SCHOOL. 

The Stuttgart Polytechnic School is organized something like 
the German universities, inasmuch as, while it trains pupils for 
various technical specialties of the public services and of manu- 
factures, it does not absolutely determine what courses the pupils 
must follow to acquire the necessary instruction, but leaves them 
almost entirely to choose for themselves. The instruction is ad- 



173 

dressed at once to the joniig men who are preparing for thoee 
branches of the public serviees and of mannfactores. in which 
ifaa application of phyaical science are required, and to those who 
wish to fi^ow the career of pohlic scientific instmetioii. 

The course of studies comprises five years, two of which are 
preparatory for the mathematical, physical, and natural sciences ; 
and the other three are devoted to the special branches of arohi* 
tectore, civil engineering, machine constmction, and technical 
chemistry. The last-named branch is moreover divided into 
three courses according as the students intend to pursue the 
industries of chemical products, metallurgy, or pharmaceutical 
dUemistry. There is also, a commercial division requiring one 
year's study, corresponding with the second preparatory year. 

The pupils are divided into regular pupils and free auditors. 
To be admitted as a regular pupil the candidate must be 16 years 
of age for the mathematical division, 15 for the commercial, and 
18 for the technical divisions ; must present a certificate of moral 
conduct ; must undergo an examination to prove that he has the 
instruction necessary to follow the courses ; and must produce an 
authoriaation from his parents or guardians. The instruction 
required is, for the mathematical division,-— vAJgebrai as far as 
quadratic equations, and the use of logarithms ; geometry, plain 
and solid ; the elements of plane trigonometry ; the elements of 
the French language ; the habit of ccHuposition in Grerman ; the 
knowledge of history ; the rudiments of geography, mathematical, 
physical, and political and linear and free*hand drawing. For 
the oemmercial division : — Decimal arithmetic and commercial 
calculations ; drawing ; the elementa- of the French language ; 
geography. 

To^ be admitted to -the technical divisions the candidate must 
prove- that he possesses the instruction necessary to follow the 
courses. Notwithstanding the liberty left to ordinary pupils as 
to the courses suited to them, they are bound to attend such 
as are indispensable for the specialty they have chosen. 

The payment for each half-yearly term is as many fiorins 
as the student attends hours of lectures in a week, but cannot 
exceed 15 florins. There is also an entrance fee of five fiorins, 
and 42 kreutzers for the servants. For the private courses the 
fee ia two fiorins per hour's lesson per we^k. Also for manipula- 
tions in the chemical laboratory the charge is five fiorins per half- 
year. . Industrious students of limited means may be favoured 
with a reduction of these fees, or even exempted from all pay- 
ment. 

At the end of everyyear there is a public exhibition of the 
worka of the pupils. When the studies of the preparatory mathe- 
matical division are concluded examinations are held, after which 
those who have passed well receive certificates of maturity, which 
qualify them for admission to the special or technical courses of 
the university. Prizes are given to pupils who pass brilliant 
examinations, and they are allowed a reduction of one year's 
military sei^vice. These examinations, which were instituted only 
in 1862, are very strict, as may be seen by the following results : 
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u.In lBS2f of 85 pupils examined, onlj 18 obtained certtftcfttea 
In 186% 25 were sooeessfttl mit of 36. 

Saeh dpeoial divimon has a head or principal choaen £rom 
among its professcNrs, and on him Mis the doty of watching over 
the popils and maiutaining discipline. The whole estabHshment 
is under the care of a director, who is ai^mnted eveiy year by 
the King, and who mnst be one of the professors recommended 
by his colleagues. The academy is nnder the diqpct authority of 
the Minister of Public Instruction and Worship, who has the 
supreme management of all the establishments for instmctioii, 
and occasionally sends inspectors to visit and report on them. 

The subjects taught, as well as the number ef lessons for the 
preparatory mathematical division and for the commercial division, 
are shown in the following table :— 



Mathwmattoal Diyxsxok. 



Fint Clan. 



Plane and spherical triffonometry 

Descriptive geometry • * 6, 

Plan drawing and surveying • - 2 

Free-hand drawing • • - 4 

German language • - • - 2 

English language • . ' • 2 

French language • » - 4 

Geography - • - - 2 

General history - - - 2 

Religion (Catholic or Protestant) - 1 

Totals - -84 



Nmnber of Hours' 

Lessons per 

Week. 

5, repetition 2 
4, „ 2 



n 

99 



2 



Second CUus, 

Higher analysis 

r AnfJytical 
6reometry< Descriptive 

[Applied - 
Ifechanics, Ist part - 
Zoology 

Ai^itectural drawing 
fVee-hand drawing -> 
German literature 
French langui^e 
English language 
History ' 



Number of Hours' 

Lessons per 

Week. 

Ay repetition 2 



4, 

4 

3 

6 

4 

2 

4 

1 

2 

2 

2 



» 



2 



Totals 



- 38 
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ComnsBCiAL Ditision. 



Number of Hours* 
Week. 



Book-keeping - - - - 6 

Commercial arithiAetic - - - 4 

Commercial geogitiphy - • - 3 

fGeiman - - - 2 

T o^^o^^a J French - - - 4 

Languages ^ j,^gjjgj^ . , .4 

(^Italian - - - 5 

£»»««•*»" KA ^ i.-.^ : I 

Introduction to laws on bills of exchange - 1 

Free-hand drawing - - - - 2 
Heligions instruction (Catholic or Fh>te0tant) 1 

Total - -86 



For the technical instruction the pupils are free themseltes to 
deteiinine, with the approbation of the principal professors of the 
special diyisions, the plan of studies thej intend to follow. Below 
are indicated the usual selections adopted, and the following 
synopsis of the courses professed shows all the extent of the in- 
struction given in this institute : — 



SvBOEcn Taught. 



HoQTi' Iiessonf 
per "Week. 



Higher analysis, second part - 
Method of least squares 
Geometry - - • 

Mechanics, second part 
Popular astronomy - 
Mineralogy - - - 

Mineralogical exercises 
£:(perjinental physics 
Mathematical phyucs 
Exercises in physics - 
General and tedmical chemistry 
Chemistry for cons^ctors 
Analytical chemistry - 
History of ancient architecture 
History of mediae val, r^maissance, aad 

modem architecture 
Graphic studies on the hist(»ry of 

architocture - - - 

Freehand drawing ^ m ^ 

Drawings of ornaments and modelling 

in wax or day - - ?• 

History of the most modem times 



i} 



2 — 

2 — 

2 — 

8 — 

2 ~ 

4 — . 
2 — 

5 . ~ 
4 — 
d ~ 
6; repetition 2 
4 — 



4 
6 

18 
8 
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Hoars' Lessons 
Subjects Taught. per Week. 

Life and works of Gothe and Lessing 2 — 

rFrench - - - 4 — 

LaDgiiage8< English - - - 4 — 

[^Italian - - - 5 — 

Political eQpnomy , - - - 3 — 

Manufactures - - - 2 — 

Law and administration . - - 5 to 6 — 

Gymnastics - . - . - - 4 — 
Exercises in wood carving and in 

meclianic»l workshops - - — — 
Stsechiometrj - - - 2 — 
Chemical exercises and manipulations 17 — - 
Mecha<iical technology - - 4 — 
Chemical technology - - - 3 — 
Construction of mi^hines, first part - 4 — 
Construction (exercises) - - 6 — 
Construction of machines, second part 6 — 
Conatruction (exercises) - - 6 — 
Construction of machines^ third part - 3 — 
Construction (exercises) - - 6 — 
Preparatory course - - - 4 — 
Science of engineering, first part -8 — 
Ditto, second part - - - 12 -— 
Elements of building construction (lec- 
tures) ... - 4 — 
Ditto, drawing . - - 10 — 
Construction of large buildings (lec- 
tures) " . • . - - 8 — . 
Projects of constructions - - 6 — 

The teaching staff consists of 29 peraons. 
These different branches of instruction are usually combined as 
foUowa: — 

Architects and Builders, 

First year. — ^Elements of construction, free-hand drawing and 
ornaments, mineralogy and geology, mathematical physics, che- 
mistry relating to constructions. 

Second i^ar. — ^Construction, history of architecture, projects, 
knowledge of building materials, free-hand drawing, and orna- 
ments. • 

Third year. — ^Large buildings, history of modern architecture, 
projects of buildings, estimates, ornament and free-hand drawing. 

Civil Engineering, 

First year, — Mechanics, second course ; construction of ma- 
chines, first course and exercises ; elements of construction of 
buildiRgs ; applied geometry -j free-hand drawing ; mineralogy 
fina geology ; mathematical physics ; chemistry for builders. 
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Second year^^^Science of engineerings first course; construc- 
tion of buildings, of machines, second course ; firee-hand drawing. 

Third year, — Science of engineering, second course ; construe- 
tion of large buildings, of machines, second course ; free-hand 
drawing. 

The drawing class-rooms are open all day. 

Mechanicians. 

First year, — Construction of machines ; elements of construc- 
tion of buildings ; mechanics, second course ; technological me- 
chanics ; chemical technology ; warming of houses ; bridges. 

Second year, — Construction of machines, second course ; tech- 
nical mechanics ; technical chemistry ; heating ; bridges. 

Third year, — Construction of machines, third course ; hydraulic 
constructions ; construction of buildings ; account-keeping of 
works ; political economy. 

The drawing class-rooms ai*e open all day. 

Chemists, 

First year. — Greneral and technical chemistry ; analytical che- 
mistry ; chemical technology ; exercises in physics and mineralogy ; 
heatiQg. 

Second year, — Analytical chemistry : chemical exercides ; 
technical chemistry ; exerdseB in physics and mineralogy ; 
lieating. 

Third year, — Chemical manipulation ; technical chemistry ; 
law. 

Metallurgists. 

First year, — General and technical chemistry ; mathematical 
physics ; mineralogy, and physical geography ; con£(tructipn of 
machines and exercises ; elements of construction of buildings, r^ 

Second year, — Analytical chemistry ; mechanical technology ; 
exercises in chemistry, physics, and mineralogy ; construction of 
machines and exercises ; heating. 

Third year, — Chemical exercises ; chemical technology ; con- 
struction of machines, third course, and exercises ; political eco- 
nomy ; law and administration. 

Pharmaceutists, 

The pupils are supposed to have attained all the requisite 
practical knowledge. 

First year, — General and technical chemistry ; analytical che- 
mistry ; pharmacopoeia ; zoology ; botany ; mineralogy and phy- 
sical geography ; experimental physics ; stsechiometry andchemi<^ 
manipulations. 

Second year, — Chemical and mineralpgical exercises ; analy- 
tical chemistry. 

22925. M 
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The fldiool possesseB a library; collections oi chemical products 
and apparatofi, and of diemieal technology ; a cabinet of instruments 
Ubir experiments in physics ; mineralogical ooUeetions $ geological 
tod botanical collections ; a collection of pharmaceutical products >; 
a set of models for descriptive geometry ; a collection of survey-* 
ing instruments and architectml models, and a gallery of works 
of art ; a number of reproductions for the illustration of ornament, 
and of the histoiyof architecture ; a collection of casts for free- 
hand drawing ; a collection of examples for the different branches 
of drawing, and construction ; a library of works on construction 
and art ; and a technological museum. The building at present 
occupied by Hie school is too small, bat another is preparing 
which win be aQl that can. be desired. 

The laboratory is well organized and kept in excellent order ; it 
is divided into two principal, parts, one for analytical the other 
for pharmaceuticai chemistry. Every provision is made for a good 
supply of water, and there are stills, gasomet^, sandbaths, fur* 
naces for fusion and reduction, stoves, &c. The whole is ventilated 
by aspiration from underneath, so as to prevent any smells from 
spreading through the other parts of the building. The work- 
shops are open for the use of the mechanical pupils, and are used 
by some of them. 

The division for bnHders and architects comprised, in 1864^ 
about 40 pupils. The studies ai*e regulated so that, on com- 
pleting their first year of spedal studies, they have to pass one 
year in the practical exercise of their profession. After this 
noviciate they assume the title of builders (Werkmeister}^ 
W{ien they have passed, their fourth year at the school, and have 
worked one or two years under the direction of an architect, 
they can take the title of architect, and are allowed to undertake 
the execution of works for towns* 

The division of engineers had, during the same year, from 60 
to 70 pupils, and an examination of the projects which they 
executed, and of the very detailed and most complete studies of. 
bridges of all kinds made by them, prove that tiiey have been 
judiciously taught, and have studied well. 

In 1860^1 th<e teaching staff consisted of 13 principal pro- 
fessors, 13 assistant professors, 13 foremen of workshops, and 7 
private tutors. 

The total number of pupils was then 270, of whom 141 were 
architects, mechanicians and engineers ; 51 chemists ; 21 traders 
and manufacturers ; 19 pupils intending to become professors, and 
38 attended a variety of qourses^ 

In 1864 the number had increased to 377, and then the first 
class of mathematics contained 62 pupils, the second class 37, 
the division of commerce 23, the division of architecture 89, the 
division of engineers 69, the division of mechanicians SB, and 
tbe^division of chemists 44. ' 
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SVBCXAZi SSPO&T OW TB1B MDUOJLTTOJKAJb SB^AaUSB- 
MaiTTS or TBS OBAVTB BVCBT OV BABBW. 



Primary Schools {Volkschvleh). 

In the Grand Duchy of Baden all children between the ages 
of six and 14 (except in cases of ill-health) are compelled to 
attend the primary sdiools. 

Those who, however, with a view to acquiring a superior eduoa-. 
tion, attend a public or private school of a higher order, or those^ 
who attend a private primary school kept by a master authorized by 
the school inspector of the district, or any other duly authorized pri-^ 
vat€^ schools are specially exempted from attendance at these schools* 

The instruction given comprises : — Religion, the German lan- 
guage, writing, arithmetic, singing, and other instruction of prac- 
tical utility in natural history, the natural sciences, geography,, 
history, hygienics, rural economy, agriculture, geometry, &c. 
Drawing is added, if the resources of the school permit How- 
ever, none of these supplementary subjects are to be taught,, 
unless it can be done without interfering with the study of the 
more essential branches of primary instruction. 

Every parish which possesses a primary school is bound also 
to have, during the winter season at least, a work school for girls, 
in which they learn the kinds of work proper for their sex, 
especially sewing and knitting. In any case, from the age of 1 1 
till they leave the primary schools, girls must attend these work 
schools during the winter months. The Council of Education 
may, on the application of parents or guardians, dispense from 
attending these lessons such girls aa receive the required instruc- 
tion either at home or elsewhere. Two days per week, and two 
hours a day at least, must be devoted to this instruction. 

Factory Schools. 

Children bound to attend school cannot be exempted from so 
doing for the purpose of working in factories, unless they attend 
special schools, the establishment of which must be authorized by 
the superior council of instruction, and the expenses of which 
must be borne by the manufacturers. Children over 1 1 years of. 
age who have not passed the two lower degrees of elementary 
primary instruction cannot attend the factory schools. Each 
division must receive on the average at least two hours teaching 
every day. The class hours must be, as far as possible, so arranged 
in the morning and afternoon as to precede the working hours ; 
if this be impracticable the children must have at least an hour's 
recreation before they go to school. The sum total of hours for 
work and study^ in the case of children who have not got beyond 

K 2 
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the age when they can leave school (14 for boys and 13 for girls), 
mnst not exceed 12 hours. Children are allowed during the 
working hoars, both morning and afternoon, a quarter of an 
hoar's rest, and a whole hour at noon for play, with an opportunity 
of open air exercise in both instances. 

There are factory schools at Haagen, Steinen, Lorrach, Lau- 
fenmiihle, Ettlingen, and Schiltach, containing together from 400 
to 450 children. 

Improvement Schools. 

In every parish daring the winter half year, improvement 
schools are held which the boys who do not attend either a higher 
middle class school, or an industrial school, or some private 
establishment authorized by the Council of Education, are bound 
to frequent during the first two years after their leaving the 
primary school. These schools are open every week once or twice 
for two hours at least. It is only by exception and for special 
local reasons that they can be held in the evening, and in that 
case the police of the parish must take measures to prevent any 
disorder on the part of the boys attending them. 

Here boys are exercised and improved in the subjects of in- 
struction they have acquired in the primary schools, especialJy 
in writing, composition, and ai*ithmetic. A greater portion oF 
time than in the elementary schools is also devoted to imparting 
a practical acquaintance with natural history, the natural sciences, 
geography, history, and especially agriculture and the elementarj- 
principles of mechanics. 

Sunday Schools. 

These schools, which are kept for one hour every Sunday 
(festivals and vacations excepted), are attended both by boys and 
girls for three yeai*s (in large towns two years) after leaving the 
primary schools, and without exception both summer and winter. 
Boys who attend an upper middle class school, an industrial 
school, or any higher institution, or who receive a private educa- 
tion acknowledged sufficient by the Council of Education, and 
girls who attend a public school of a higher order, and are 
sufficiently acquainted with the subjects taught in the Sunday 
school are exempted from attendance. 

Religious instruction is continued in the Sunday schools by 
using the class books prescribed for the purpose, and by reading 
select passages of the Holy Scriptures. The rest of the teaching 
for boys is devoted to those subjects which they study in the 
week-day improving schools. 

The Grand Duchy of Baden also possesses three seminaries for 
training teachers for the primary schools, the Protestant seminary 

Aeo!;lf "r ""' "^^^""^ .•^^^'^^ teachers are likewise admitted, and 
t*e Cathohc semmaries of Ettlingen and Meersburg. Also a deaf 
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and dumb institate at Pforzheim, founded in 1 783 by the late 
Margrave Charles Frederick, and a school for the blind at Freibarg, 
which was opened on the 22nd November 1828. 

Agricultural Schools. 

For instruction in agriculture the Grand Duchj possesses : — 
An agricultural school at Hoehburg, near Emmendingen ; a 
school of horticulture at Carlsruhe ; a school of arboriculture 
at Carlsruhe, open for only eight or ten weeks in the year ; and a 
school of meadow culture, open only in winter, at Carlsruhe. 

The number of pupils was : — 





At the School. 


Years. 


Of Agriculture at 
Hochburg. 


Of 
Horticulture 

at 

Carlsruhe. 

Pupils. 


Of 

Arboricul- 
ture at 

Carlsruhe. 
Pupils. 


For 

Graziers 

at 




Pupils. 


Free Pupils. 


Carlsruhe. 
Pupils. 


In 1859-60 - 
In 1860-61 - 
In 1861-62 • 


15 
15 
18 


5 

4 
3 


12 

9 

13 


10 
6 


10 
16 
16 



The knowledge of agriculture is also propagated in the primary 
schools, the masters of which are bound to give lectures on the 
subject beyond the limits of elementary teaching, properly so 
called, especiaUy to the Sunday classes. The central commission 
of agriculture sends competent persons to see that this instruction 
18 properly given, and awards prizes to the masters who perform 
this part of their duty with distinguished ability. 

For the diffusion of knowledge concerning agriculture there 
is, xmder the direction of the central commission of the Grand 
Duchy, an agricultural society which extends its action over the 
whole country. At the end of 1862 this society numbered. 
11,934 members, and it publishes a weekly journal of agricul- 
ture, which has a circulation of 9,000 copies. 

Vetebikabt School. 

The old veterinary school of Carlsruhe was suppressed some 
years back, because the ground on which it stood was wanted 
for the enlargement of the polytechnic school. Since then, the 
young men who intend to fc41ow that profession receive assist- 
ance from the Gk>vernment to pursue their studies in foreign 
schools. 

Trade Schools (^Gewerbeschulen), 

In every manufacturing town trade schools have been established 
for the purpose of giving suitable instruction to young artisans 
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not requiring a superior scientific education. The curriculum of 
these schools includes free-hand drawing of geometrical forms 
and figures, and the drawing of ornaments: arithmetic and 
the elements of algebra: geometry and geometrical drawing 
(working drawings) : industrial economy and book-keeping by 
single entry: as well as exercises in reading and in written 
composition. 

According to local requirements and the resources at command, 
the instruction comprises : the simple enumeration of the principal 
natural phenomena in physics : and as much of natural and 
chemical science as is useful in certain special branches, and in 
agricultural occupations. The application of mechanics to manu- 
factures, with the description, construction, and calculation of the 
special machines used in the manufactures of the town and neigh- 
bourhood. A special course of instruction may be established also 
for any particular branches of industry. 

The trade schools receive youths above the age of 14 who 
have commenced their apprenticeship or intend to do so almost 
immediately, and have attained the requisite preliminary instruc- 
tion, which is merely that given in the primary schools. Journey- 
men are likewise admitted as pupils, provided they have received 
sufficient instruction, and can produce a certificate of good 
diaracter. Admission is also readily granted to those who, follow- 
ing a trade not belonging to any corporation, wish to acquire 
useful knowledge by attending certain courses of lectures, as,^ for 
instance, the special course of physics for agricultural industries. 

The instruction is given on Sundays and holidays, and partly on 
week days, and occupies, according to circumstances, a greater 
or less number of hours. Apprentices to special industries, for 
which the subjects taught in ^e trade are less necessary or less 
useful, are exempted from attending or they may be present at 
a portion only of the lessons. Apprentices also may be dis- 
pensed from attending the trade schools, if they have followed 
the first four years courses of a literary or upper middle 
class school, or if they can prove, by passing an examination, 
that they possess the instruction to be acquired in the fourth year 
of an upper middle class school. The burgomaster, or^ if needful, 
the clergyman of the township, is empowered to pronounce 
penalties against masters who neglect the duty of sending then- 
apprentices to the schools. 

The trade schools are local institutions subsidized by the State. 
In 1862, the number of these establishments was 40, and their 
pupils amounted to 4,803. They were conducted by 34 professors 
and 36 assistants, the total sum of whose salaries, including the 
grant from the State, was, during the years 1860 to 1862, 30,533 
florins. 

In the school year 1851-52, there were only 30 trade schools, 
containing 1,855 ordinary pupils and 787 free pupils, or 2,642 pupils 
in all. Since then, the attendance has greatly increased, as shown 
by the following table :— 
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Total 

Number of 

Pupils. 


Cknnposed of 


Yean. 


Journeymen. ApprsntioeB. 


Pupils of 
noTndt. 


In 1859-60 
In 1860-61 
In 1861-62 


4,275 
4,461 
4,803 


329 
424 
461 


3,343 
3,472 
3,635 


573 
565 
707 



These ntunbers would be still further increased if the statistics 
of all these estahlishments were complete. In the school years, 
from 1859 to 1862, the trade schools, 37 in number, were frequented 
as follows : — 





Total 
Number of 


Cknnposed of 


Names of the Schools. 










Pupils. 


Journeymen. 


Apprentices. 


Persons of 
no Trade. 


Constance 


S33 


30 


179 


24 


Neustadt - - - 


65 


3 


54 


8 


Ueberlingen 


52 


2 


48 


2 


Viffingen - 


85 


6 


74 


5 


Emmendingen 


55 


12 


38 


5 


Freiburg - - - 


361 


58 


302 


1 


Furtwangen 


132 


9 


48 


75 


Saint Georgen 


62 


10 


46 


6 


Schonaa - - - 


47 


6 


20 


21 


Triberg - 


54 


_ 


50 


4 


Waldkirch 


78 


6 


40 


32 


Waldshut - - - 


38 


8 


29 


1 


Baden-Baden 


252 


46 


186 


20 


Bretten - - - 


58 


1 


54 


8 


Bmchsal - - - 


130 


8 


102 


20 


Biihl 


67 


«. 


53 


14 


CarlsTuhe - - - 


304 


1 


302 


1 


Dnrlach . - - 


. 84 


6 


79 




Eppingen - - . 


122 


12 


102 


8 


Ettlingelt - 


91 


13 


57 


21 


Gemsbaeh 


81 


5 


46 


30 


Lahr - - - • 


•149 


5 


142 


2 


Oberkich ^ 


40 


_ 


35 


5 


Offenbnrg - - - 


110 


11 


82 


17 


Pforzheim 


483 


28 


451 


4 


BAAtadt - 


140 


15 


114 


11 


Wolfach - 


33 


.M 


33 




Bnchen ... 


99 


3 


50 


46 


Heidelberg 


424 


44 


251 


129 


Mannheim 


282 


45 


237 


, 


Mosbech ... 


65 


8 


49 


13 


Neckargemiind 


27 


... 


26 


1 


Schwetsingen 


115 


6 


55 


54 


Sinsheim 


52 


_ 


48 


4 


Tauberbischo&heim 


39 


6 


26 


7 


Weinheim 


76 


8 


67 


• 

1 


Wertheim ' - 


151 


11 


98 


47 


Total - 


4,736 


426 


3,668 


642 
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Within the hist year or two, new schools have been established 
at Meersburg, Vohrenbach (canton of Yillingen), and at Schonaa 
(circle of Heidelberg). 

Fr(«n 1859 to 1862 the pupils belonged to the following trades :— -^ 

Joiners ----- 480 

Smiths - - - - 382 

Masons - - - - - 360 

Gold and silver smiths - - - 251 

Carpenters - - - - 200 

Shoemakers - - - . 199 

Tailors - - - - - 185 

Watchmakers - - - - 169 

Bookbinders • - • - 80 

Saddlers - - - - 78 

Stone cutters • - - - 70 

Turners - - - - 59 



To the trade school at Mannheim a preparatory school 
was added some years back, which had 38 pupils in 1861-62. 
It is intended for boys from 12 to 14 years of age, who on attain- 
ing their fourteenth year are to be apprenticed, and will then 
enter the trade school. At this the instruction is regulated as 
follows : — 









Kamber 








of Hours 


Subjects tauobi 


• 




per Week. 


Religion 


• 


• 


- 2 


German language 


• 


- 


- 6 


Geography and history 


- 


- 


- 2 


Arithmetic and algebra 


- 


- 


- 4 


Geometry 


m 


- 


- 4 


Free-hand drawing 


• 


- 


- 4 


Geometrical drawing - 


- 


- 


- 4 


French language (optional) 


- 


- 


- 4 


Singing 


— 


- 


- 1 



Total - - 31 

Under the same name liiere is a school at Carlsruhe intended 
for apprentices under 17 years of age. The lessons are giren in 
the morning, from six to ten o'clock in winter, and from five to 
nine in summer. This instruction is compulsory for all appren- 
tices from 14 to 17 years of age, and the masters with whom they 
work are responsible for tiieir attendance, which is proved every 
day by stamping their pass book. The means of punishment are 
a warning, a remonstrance, fine, and imprisonment ; the master 
bimself is liabJe to the same, if the apprentice's absence is caused 
by Mm. Besides lessons on working days, there are classes on 
attendf ^' ^^ ''' ^^"^ evening for the workmen who please to 
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The pupils are divided into three principal classes, which 
constitute three years of study. A fourth preparatory class 
receives those pupils who are sufficiently instructed to profit by 
the ordinary lessons. The studies are chiefly directed to arith- 
metic, with its applications to trade and industry ; to practical 
geometry ; projections and developments of surfaces ; free*hand 
and linear drawing, specially applied to difierent trades ; elemen- 
tary mechanics ; the elements of descriptive geometry ; modelling ; 
-wood-carving. For the last two subjects there is a studio open 
to pupils from half-past seven to nine in the evening. In all these 
applications, especial care is taken to teach each pupil those most 
useful for his own profession. 

There are in this school 300 pupils who are taught by a pro- 
fessor, a drawing-master, and a modelling "master; the whole 
expense is only 1,900 florins, exclusive of house rent, teaching 
appliances, heating, and lighting, which are defrayed by the town* 

Uffbr Middle Class Schools (Hohebs Bvrqer Schules). 

The instruction given in these Schools comprises religion ; 
the German, French, and Latin languages ; general history ; arith- 
metic ; geometry, with practical exercises ; geography ; natural 
history; the natural sciences ; technology; drawing; writing., 
singing. As a general rule, boys entering the lower classes must 
be 10 years of age. A complete upper school has courses extending 
over five or six years. The 24 upper schools of the Grand Duchy 
contained in the years indicated the following number of pupils :— 



Names of Schoolt. 


Number of Papils. 


1868-89. 


1801M0. 


1860-61. 


1881-8S. 


Baden-Baden 


125 


128 


114 


115 


BiBchofiBheim-on-the-Khine 


27 


31 


86 


30 


Bxetten - - - 


43 


52 


50 


56 


Bnchen . - . 


68 


46 


49 


38 


Constance - 


135 


137 


131 


119 


Eberbach - - - 


57 


47 


47 


50 


Emmendingen 


55 


59 


57 


68 


Eppingen - - - 


47 


46 


50 


62 


EtUingen - - - 


36 


38 


37 


40 




222 


925 


S06 


218 


Ereibnig - - - 


184 


187 


186 


186 


Heidelb^ 


306 


287 


265 


260 


Gernsbach 


•— 




— 


28 


Hornberg - - - 


32 


26 


24 


30 


Kork ... 


13 


16 


18 


15 


Mannheim 


284 


285 


276 


287 


Moosbach 


101 


101 


76 


67 


Mullheim - 


92 


90 


83 


86 


iSinfibeim 


66 


64 


55 


50 


Schopfheim 


45 


44 


51 

* 


50 


Ueberlingen 


40 


50 


53 


56 


Villingen 


50 


64 


56 


57 


Waldshut 


50 


39 


54 


94 


Weinheim 


47 


39 


66 


103 


Totals - 


2,126 


2,106 


2,040 


2,154 
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. Under the same name there is, at Carlsrohe, a school aaak^oos 
to the practical schools of Northern Germany. The studies are 
dirided into seven classes, the two lower ones being double, owing 
to the non^r of the pupils. The instruction given is literarj and 
scientific, and enables the pupils who have passed the higher classes 
to enter the poljtechnic school. 
The following table shows the nature of the curriculum :*- 



Subjects taught. 


irt. 


2nd. Srd. 


4th. 


6th. 


et;h. 


7th. 


Totals. 


Bdigion ... 


2 


2 


4 


! 2 


2 


2 


2 


16 


Qerman- ... 


4 


4 


4 


2 


3 


3 


3 


23 


Latin . . - - 


• 


5 


4 


4 


3 


4 


4 


24 


French - - - - 


5 


5 


5 


5 


4 


4 


4 


32 


English- ... 


• 


• 


• 


3 


3 


3 


3 


12 


History. . . - 


• 


• 


2 


2 


2 


2 


2 


10 


Geography . . - 


3 


2 


2 


2 


. 


• 


• 


9 


Natural histoiy - - . 


2 


2 


2 


2 


3 


,. 


•■ 


u 


Arithmetic 


4 


4 


3 


2 


• 


. 


• 


13 


Geometry and mathematics 


• 


• 


• 


3 


5 


5 


7 


20 


PhyAcs- ... 


• 


• 


• 


• 


'• 


2 


2 


4 


Chcanistry ... 


. 


• 


• 


• 


• 


2 


2 


4 


Free-hand drawing 


2 


2 


2 


2 


2 


2 


2 


14 


Linear drawing ... 


• 


• 


1 


• 


2 


2 


2 


7 


Singing- ... 


2 


2 


2 


2 


2 


2 


2 


14 


Gymnastics ... 


2 


2 


2 


2 


2 


2 


2 


14 


CaUgraphy - - . 


2 

28 


2 


2 


1 


• 


• 


• 


7 




32 


35 


34 


33 


35 


37 


234 



It appears from the above that, although this school is 
intended to give pupils a scientific education preparatory to the 
poljtechnic school, the literary element is not neglected, as the 
German language occupies 23 hours, French 32 hours, Latin 24 
hours, and English 12 hours per week, whilst arithmetic and 
mathematics together occupy only 33. Free-hand drawing is not 
over well taught ; there is too much copying of lithographs. As 
one of the applications of geometrical drawing, the pupils are 
practised in the projection and development of the more simple 
surfaces, which they execute on thin pasteboard. 

This school, though established not long since, had, in 1864, 
280 pupils. 



IiTERABT Schools (Gelehrtbn Schulbn), 

Under this designation are included the lycea, the gymnasia^ and 
the poedagogia. 

The subjects taught in a lyceum are :— Religion ; German, 
I^tm, Greek, Hebrew (for those who mtend to study divinity) 
French, and (if the school funds wUl aUow) ItaUan and EngUsh ; 
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matliematicSy the aatnnd sciences, natural bistoiy, geography, 
histoij, archseologj, rhetoric, phUosophj, caligraphj, drawing, 
singing, and gynmaBtics. Each Ijceom has six classes and the 
course of studj occupies nine years. The pi^ils of the lower 
classes must have completed their tenth year before admission. 

All the schools which haye not the means of teaching required 
to complete the programme, must divide the studies in conformity 
with its general spirit, and confine their teaching within limite 
proportioned to their resources Schools which carry on the studies 
as fu: at least as the seventh year inclusive, receive the name of 
gymnasiiun ; the others are cfdled by the name of poedagogium. 



The Knraber of Pupils wag 


1858-59. 


1859^0. 


1860-^1. 


1861-^2. 


In the psedagogium : — 
At Dniladi 


83 


95 


91 


87 


„ Xiorracli 


98 


87 


90 


77 


„ PfoTzbeim 


185 


195 


207 


218 


Totals - 


366 


377 


388 


382 


In the gynfiTiasiiiin : — 
At Brucbsal 


163 


166 


170 


164 


„ Donauescbingen 
„Lahr . • - 


93 
146 


82 
117 


82 
132 


80 
134 


„ Offenbnrg 

„ Tauberbischofidieim 


130 
222 


126 
191 


148 
178 


126 
158 


Totals - 


754 


682 


705 


652 


In the lycenm :— 








1 


At Carlsrube 


569 


588 


624 


739 


„ Constance - • 


251 


244 


217 


209 


„ Ereiburg 
„ Heidelberg 
„ Mannheim 


416 
196 
267 


415 
186 
252 


404 
203 
252 


352 
228 
268 


„ Rastadt 


157 


136 


136 


161 


„ Wertheim 


150 


163 


172 


161 


Totals - 


2,006 


1,994 . 


2,008 


2,108 



School of Gthnastios. 

At Carlsmhe there is a central school of gymnastics partly 
supported by the Government, the object of which is to train 
all those who intend to teach this branch of education. Those 
candidates who are already employed in teaching gymnastics in 
various degrees complete their training in this establishment ; 
such persons as are employed in assisting the actual professors of 
gymnastics are also admitted. In case of need, assistance is 
granted to these candidates. 
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This institution is also in connexion with the establishments of 
public instruction at Carlsruhe, and especially with the lyceum. 
The pupils of the last-named schools receive their gymnastic 
lessons there, and a part at least of the pupils of other public 
schools may also be admitted. 



MiLiTABT Schools. 

In 1820, the Grand Duke Louis founded the School of Cadets 
for the education of young officers ; but its existing organization 
dates only from 1861. Youths are admitted to this school from 
15 to 18 years of age, after being recognized as fit for the military 
service, and having proved that they possess the requisite instruc- 
tion, which comprises all that is taught in the gynmasia of the 
Grand Duchy as far as the fourth class inclusively. 

The studies last three years and embrace : — 

Theoretical courses. — ^German and French, mathematics, the 
military code, tactics, the military art, fortification, history, 
geography, land-surveying. 

Pr€u:tical courses. — ^Infantry and artillery exercises, manoeuvres 
and the use of arms, fortification, surveying, and reconnoitring. 

CrymnasHcs. — ^Fencing and sword exercise ; gymnastics, riding, 
swimming. 

According to the budgets of 1862 and 1863, the number of 
cadets was then 60. 

There is likewise at Carlsruhe an improving school for superior 
officers. 

Universities. 

The Grand Duchy of Baden has two universities, one at Heidel- 
berg, founded in 1386 by Robert L, the other at Freiburg, 
founded in 1454 by Albrecht VI., Archduke of Austria. 

There is also a seminary for Catholic priests at Freiburg, and 
the Catholic theologians who are candidates for degrees, most 
pass the last year of their studies in practical exercises at Uie 
seminary of St. Peter. 

Upper School for Girls. 

Under this designation there is, at Carlsruhe, a municipal 
institution which educates young'girls of the middle classes from 
the age of 6 or 8 to 16 or 17. Besides the primary studies the 
pupils receive a more extensive literary education, and many of 
them are sufficiently well taught to act as governesses abroad, 
more especially in France. Other schools of the same kind are 
kept by private individuals in various parts of the country, and 
there is one at Offenburg managed by the nuns of a convent 
existing m that town. 
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In the Carlsruhe school there are 284 pupils, and the instruc- 
tion is given to them in five classes, as follows : — 



Classbs. 



I 

I 



Age. 






Kumber of Hours per Week. 



I 




s 



«■ 



I 






-A 






a 









I 



•a 



I 

OD 



I 



I 
1 



, <• Higher 



} 



Lower 
^^'i Lower j 



IV. Two years 
of study. 

V. Two to three 
years of study. 

Total 



4B 

68 
64 
40 



6 to 8 

8 to 10 

10 to 12 

12 to U 

14 to 16 



284 



2 
2 
2 
2 
2 
10 



11 
5 



4 
4 



9 
9 
8 
8 
9 



28 



43 



1 
2 
2 



2 
2 



1 
2 



8 ) 2 



S 
2 
2 
2 



9 



1 
8 
2 
2 
1 



8 



2 
2 

2 
1 

7 



2 
2 

2 



12 

11 

11 

6 



The school fee is 16 florins a year in the first class, 30 fiorins 
in the second and third, 36 florins in the fourth and fifth class ; 
there is also an entrance fee of one florin. 

Every care is taken to engage, for the living languages, masters 
who have a good pronunciation. Singing and music ai*e also well 
taught, but in drawing there is room for improvement. Instruc- 
tion in needlework and other feminine occupations is given under 
the direction of competent mistresses, who give all- their explana- 
tions in a foreign living language which the pupils must be able to 
speak. 

The Government is anxious to increase the number of these 
schools, and to give some of them a commercial and somewhat 
industrial character. 

School fob Clock and Watchmaking at Furtwangen. 

Since the sixteenth century the manufacture of clocks has been 
one of the staple trades of this part of Germany ; and in 1847 it 
is estimated that there were more than 4,000 persons employed in 
watchmaking. In the year 1849 a special school for this branch 
of industry was established, and the place selected for its seat was 
Furtwangen, in the canton of Freiburg, the old centre of the clock 
manufacture in the Black Forest. 

This school now comprises: — 1. A general trade school 
{Gewerheschule) teaching more especially everything connected 
with clockmaking. 2. A purely practical school, with work- 
shops for improving workmen in the different branches of the art, 
and provided with everything required for promoting the progress 
of horological manufactures in Baden generally. 
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InduHriai tehool.—Th% instruction given here cotnists of three 
courses, each occupying a year. The classes are always held in the 
morning, beginning at six o'clock in winter, and at fire ia fiunouaer,. 
and vary from seven hours to fifteen and a half hours per week 
for each class of pupils. Moreover, seeing the general importance 
of free-hand drawing, three hours are devoted to it every Sunday 
for apprentices and workmen. The clockmaking school even 
supplies pupils of insufficient means with all the necessary 

material. i. . i. , 

For children of either sex, between the ages of eight and 
fourteen, there arc three courses of drawing. Instruction in 
modelling is given to joiners, sculptors, and painters, if Ihey 
desire it. Besides, pupils are also taught moulding, the art of 
casting, of taking impressions on various materials, gildii^ ou 
wood and stone, burnishing, varnishing, polishing, copper plate 

printing, &c. 

In 1861 this school had 49 pupils and seven free auditors. 

There are: — 1. A principal professor of special drawing, of 
mechanics, of the knowledge of machines, of applied physics and 
chemistry. 2. A professor of free-hand drawing, of! ornaments, 
modelling, and decoration. 3. An assistant master for German, 
arithmetic, geometry, geometrical constructions, and j commercial 

accounts. 

The instruction is thus distributed among the three classes :— 

First Class. 

Arithmetric and plane geometry - - 3 hours. 

Grerman language - - - 2 „ 

Geometrical constructions; drawing applied 

to clockmaking - - - 2 to 3 

Free-hand drawing - - - 1 to 3 






Second Class* 

Arithmetic and geometry, surfaces, volumes, 

curves, &c. - - - - 2 to 3 hours. 

German, contracts, commercial correspon- 
dence - - - - - 2 „ 

Bo(^-keeping - - - - 1 „ 

Applied mechanics and physics, power and 
work, centre of gravity, the pendulum, 
simple machine^ lever, wedge, screw, 
pulley - - - - 2 „ 

Motions of clockwork, generalities on the 
measure of time, constituent parts^ and 
their relations - - ., • 1 

Drawing geometrical constructions^ pene- 
trations, curves for Hie teeth of wheels, 
tools - . . . . 2to8i « 

Free-hand drawing with the pencil, 

shading - . - - 1 to 3 „ 



V 
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Third Class. 

Arithmetic and mechanics^ problems in 

clockwork, transformation of moyements 1 to 2 hours. 

Motions of clockwork, calculation of wheels; 
the different kiuds of clocks, the best es- » 
capements, tools, and machines - - 2 „ 

Applied physics, especially with relation 

to clockwork - - - - ^i » 

Special drawing for clockwork - - 4 . „ 

Free-hand drawing, shading - - li » 

Workshops for improvement. — ^There are at present three of 
these workshops, two for watches and one for clocks. 

The £rst watch workshop admits young men who intend to 
follow the trade, and gives tiiem all the means of becoming expert 
workmen. The second shop is a continaation of the first, that 
is to say, as soon as a young man has acquired in the first 
sufficient skill to take part in the manufacture of watches, he is 
at liberty either to enter any private manufactory or to pass into 
the second shop, where he continues to work under the direction 
of the professor, at the same time receiving wages. Skilful watch- 
makers are also received in this second shop to work by the piece. 
Both these shops are under the same roof as the school. The 
workshop for clocks is, on the contrary, owing to want of room, 
in the residence of the professor, and as he keeps a workshop of 
his own for clocks, the organization is analogous to the one we 
have described for watches. Every pupil has a place to himself 
like a workman ; the tools are exactly the same as in a complete 
watch and clock manufactory, organized according to the best and 
most recent processes, and on the system of division of labour. 

The workshops are never closed for want of work ; but there 
are holidays at Easter, at the end of the school year, and in 
Carnival time, just the same as in the other manufactories of the 
Black Forest. The working hours are, in accordance with the 
general usages of the trade, from 7 to 11.30 a.m., and from 1 to 
7 p.m., that is 10^ hours' work per day. The apprentices, who are 
exceptionally excused fnnn attending the classes of the industrial 
school, are therefore employed 60 hours per week in the workshops. 
As a general rule, however, the apprentices are bound to attend 
the industrial school, so that those in the first class have sevcii 
hours' instructioo, and o8 of practice in the workE^ops, iii^ <dl 
S5 hours in winter ; those of the second class, 12 hours and 54 
hours, or 66 hours in all ; those of the third class 7 honrtf 
and 58 hours, or 65 hours. In summer the theoretical courses 
begin at an earlier hour, which prolongs to 6Q or 68 hours the 
time employed per week. 

In the workshop for clocks the hours of work, according to the 
cnstom prevalent in the Black Forest, are 18 per day. In the 
second shop/those who work by the piece can l^ve off at dusk. 

.There is no time fixed for pupils to remain in either trerkshop ; 
their stay depends on the aptitude, application, and progrestr of 
each indiyidual. In general the apprenticeship does not exceed 
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three years. In the contract signed on entering, the pupil engages 
to pay a certain sum in case he leaves the school bj his own 
desire, or if, on withdrawing from the watch workshop, he leaves 
the Black Forest. In all other cases the instruction is gratuitous. 

Each of the two workshops has benches for 10 pupils, the 
number of practical pupils, therefore, cannot exceed 20. 

Workshopafor watches. — The principle of division of labour is 
adopted in these shops, so that, as soon as a pupil possesses a 
general knowledge of the trade, he is advised to select the par- 
ticular speciality for which he has most aptitude, or which best 
meets the actual wants of the establishment. 

The instruction therefore consists : 1 . Of a general part common 
to all the pupils. 2. Of a part special to each pupil, and which 
will render him perfectly competent to undertake one or more of 
the branches forming the complete manufacture. 3. Of a part 
intended to form workmen thoroughly versed in both the practice 
and the theory of the art. 

The first, or general part, forms the basis of all the subsequent 
instruction, and is, therefore, of the utmost importance. While 
the pupils are going through it the professor has ample oppor- 
tunitiesj^of appreciating their capabilities and of deciding what 
special branch will best suit them. 

In this part of the course the pupil has to acquire, 
in filing, turning, drilling, polishing, &c. ; a knowledge 
ment of materifJs, hardening and annealing of steel, hamSS-. 
hardening of brass, &c. ; the power of making small tools, such as 
punches, drills, counter-sinks, rimers, screw taps, &c. ; the use 
of the simple machine tools ; a facility of producing pieces in 
the rough, a knowledge of the constituent parts of a watch, the 
practice of drawing watches, and all their parts. 

The details of the practical teaching are so numerous that it is 
impossible to give them here. Strict attention ia paid to the 
perfection of the work, and to the exact proportions of size. The 
parts most minutely examined for the making of the pieces in the 
rough are the lever escapements, the balances, the cutting and 
setting of the jewels, the position of the wheels, &c. The instruc- 
tion of the complete watchmaker embraces a knowledge of all 
parts of the divided labour; it must also fisuniliarize the pupil with 
the geometrical proportions of the parts of a watch, enable him to 
judge of its movement, to undertime improvements, and even to 
devise new systems. 

This instruction is given by a professor and his assistant, both 
practical watchmakers. 

In the year 1860 there were 13 pupils, four of whom had com- 
pleted the course at its dose. In 1860-61 there were only 11 
pupils, as none are admitted but those who display more than the 
average talent. 

Workshops for clocks. — The object of these is to improve this 
branch of manufiactures in the Black Forest. Owing to the 
peculiar organization of the dock manufacture, it is very difficult 
to establish the principle of division of labour in this branch ; 
ine instruction given, tiierefore, is such as to enable every pupil 
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to take anj work that he can .obtain in establishments ah^ady 
existing, or to set up a workshop of his own. It is indispensable 
that, while more especially cultivating the branch for which he 
feels most inclined, he must none the less learn to make complete 
movements, and to prepare the different pieces in the rough. 

The instruction is divided into: — 1. The general elementary 
teaching common to all the pupils. 2. The general improvement 
of the pupil in all the branches, but with a more particular study 
of that for which the pupil is but fitted. 

The pupil has to acquire : — Dexterity in filing, drilling, 
turning ; the knowledge of materials, and manner of treating 
them; the making of the difierent tools; instruction in the 
use of the various machines required in the manufacture of 
clocks ; the knowledge of the constituent parts of a clock, their 
purpose, and ^execution. The concluding instruction consists in 
teaching how to make the cases, barrels, and wheels ; the 
moving powers ; the conditions indispensable for good work- 
i^g of the wheels ; the making of ordinary movements ; striking 
and repeating clocks ; finishing with pieces in the rough. As 
there are always in the workshops pupils of various degrees of 
proficiency, th' last course cannot be divided into sections. 

^s^iUHbeen stated the pupUs before leaving must be able 

workshoD f'^^ ^^ ^^* ^^ *^ prepare the difierent parts in the 
• ^1 . »ueFwise they could not be of much use in the present 
manufactories of the Black Forest. It is nevertheless necessary 
for them to know the system of the division of labour, and the use 
of the more expensive and more perfect machines, so as to be 
able to take advantage of them whenever an opportunity occurs. 

The instruction is given by a professor, and the ten benches are 
fuU. 

The Furtwangen school has in all six professors, one of whom 
is director ; there are also two workmen and one man servant. ' 
Ihiring the last year there were :— 

Pupils. 
In the industrial school of the first year - - 29 

„ „ of the second year - - 11 

„ „ of the third year - - 9 

T xi, 1- u /for watches - - 14 

In the workshops I ^^^^l^j^g - . - 17 

Total - - - 80 

Fifty-four boys, from 8 to 14 years of age, and 18 girls, from 
8 to 13, have attended the school for free-hand drawing. 

The yeaiiy sum allowed for the school by the Government is 
at present 10,000 florins. 

Plaiting Schools. 

Another of the staple industries of the Black Forest is straw- 
plaiting, and this also has been encouraged by the opening of 

22925. K 
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eehodfl* In 1B51 a school for girls was eatabliehed afeFiutwaaogeD. 
i]0der an able mistresa, and in this school skilfal .workers wei^ 
tndiied who have since themselves become loistresses.: ^Nomeroiis 
other sdiools for straw-plaitiiig have been opened, in the Black. 
Forest* 

WOBKHEN'S SoCBBTY {ARBBrrSRBILDVNGSVBRBIN). 

The object of this association is to enable journeymen to aoquire- 
l(S|owledge useful in their trades or generid instruction, to culti- 
vate singLDgy to found instructive and amusing lectures, to take' 
Msasures for the establishment of savings' banks and b^iefit 
societies. For the more easy attainment of these ends this associa-* 
tion is eiHmeeted with the industrial society. 

The admission fee is 12 kreutzers, and the monthly subsorip- 
tion 15 krentsersy to be paid on the first Thursday in every month.. 
Sick members do not pay during their illness. 

The society is managed by a committee composed of 12 
members, half of whom are elected every six months by ballot. 
The Gommittee meets once a week. All expenses exceeding 
5 florins must be submitted to a general meeting, except in cases 
of urgency. General meetings are held once a fortnight to 
transact ordinary business. 

It is in correspondence with similar societies in the Grand 
Duchy and abroad, in order to secure to its members the same 
paternal 'reception which it accords to others. Whenever the 
number of members is reduced to six, the society is de facta. 
disiKdved. ,Its funds are < then invested to become the property 
of any new society founded in the same locidity, after it shall 
have existed two months. 

The following are the subjects taught : — Sunday, at 9 a.m., 
drawing ; at 8 p.m., exercises on the manner of treating questions; 
Monday, generid meeting, interesting questions of natural science, 
singing, declamation ; Tuesday, book-keeping and correspondence ; 
Wednesday, history of Germany ; Thursday, German language 
and shiging ; Friday, history and literature ; Saturday, arithmetic 
and singing — all at 8 p.m. 

The society has a Ubraiy of about 200 volumes, and. a reading 
room.whidh is open every evening.. In 1863 the society counted 
197 members, of whom 130 were journeymen and 67 friends of 
industry; among the workmen were 44 joiners, 21 tailors, 11 
shoeBttafceus, four -wheelwrights, &c. The non-workmen were 
manufacturers, tradesmen, professors, and civil functionaries. 

PoliYTteGfiiac School. 

The Carlsruhe Polytechnic School, founded in 1825, is justly 
regarded as one of the most excellent establishments of the kind 
in all Germany. The. noble building -it occupies cost 40,000/. 
It contains spacions class rooms for all the studies of the pupils, 
fine amphitheatres large enouh to seat 230 hearers, an extensive 
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and well-arranged laboratory, and well organized workshops, in 
which are executed, perhaps at rather too great cost, but in the most 
per£9Gt mann^i Ht^ models to ccmiplete the oxeellent ooUeotion 
already existing^ The whole of these coUectiona constitute an 
establishment of the highest order, well worthy of it» great 
reputation. 

. The number of pupils in the school for the year 1863--64 was 
589y distributed ad follows :•— 



DiTisLons. 


Badeners. 


Foreigners. 


Totals. 


Mathematics 


66 


76 


142 


'Engineen - - - - 


44 


62 


106 


Architects - - _ . 


86 


56 


72 


Foresters - - - - 


33 


14 


47 


Chemists - - . . 


12 


14 


26 


Mechanicians - - . . 


18 


103 


121 


Posts and commerce - - - 


32 


4 


36 


Free auditors - - - - 


18 


21 


39 




259 


380 


589 



This table shows that the divisions for mathematics, engineering, 
and mechanicis are by far the most numerously attended. Of the 
total number o^ foreigners France sends 2, Prussia 64, Russia 44, 
Bayaria 25, Switzerland 20, Austria 17. 

This establishment is a kind of technical university, which, in 
addition to scientific studies of a high order, comprises in its or- 
ganization several special divi3ions. The first of these is devoted 
not merely to mathematical science, as its name would seem to 
indicate, but also to the general scientific knowledge necessary for 
the oiheT technical divisions, and which the pupils may acquire by 
following the pacticular courses relating to those sciences. 

The technical divisions are : — 
Engineers - 

Architects- (J^^f^g ■". 

Foresters - 

Chemists - 

Constructors of machines - 

Commerce - 

Posts - - - 

The only qualification for admission is that the candidate shall 
possess the requisite instructi<m to enable him to follow one of the 
divisions. There is no absolutely compulsory series of study ; the 
examinations alone impose on the pupils the necessity of acquiring 
the necessary instruction, and thus indicate to them the courses 
which are indispensable. 

K 2 



reqmrmg 


2 


or2i 


years. 


99 




2 


99 


fi 




4 


fr 


}f 




2 


99 


99 




2 


»> 


99 




2 


»> 


» 




1 


» 


» 




1 


99 
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5 hours. 

2 

2 

6 
5 

4 



Mathematical Division, 

The stadies of this division extend over two years. Far ad- 
mission to the first year's course the candidate must be above 17 
years of age, and must prove that he is sufficiently acquainted with 
elementary mathematics, and can treat of a given subject in the 
German language. A candidate may enter the second year's 
course at once on showing that he knows the subjects taught in 
the first year, and that he is 18 years of age. The following is 
the programme of studies : — 

First Year ;— * 

Diflerential and integral calculus 
Plane and spherical trigonometty 
Analytical geometry of two dimensions - 
Descriptive geometry 
Elements of mechanics - . - 

Experimental physics ... 

(And one hour of repetition.) 
German language 

French language ... 

Free-hand drawing ... 
Modelling - - . . 

Second Year: — 

Differential and integral calculus 
Analytical geometry of three dimensions 
Analytical mechanics ... 
Descriptive geometry ... 
Technical drawing - . . 

Practical geometry - - . 

Higher physics - - - . 

Physical experiments - . . 

Greneral chemistry (course of the chemical 

division) - - - 

Mineralogy and geology . 3 to 4 

German literature - - - 2 

French language - - .3 

English language - . .3 

Free-hand drawing - - .4 

Modelling - . . .4 



2 
3 
2 
4 



4 

2 

5 

4 

4 

4 

S 

6 



- 4 



99 



„ (summer) 

9f 

„ (winter) 
„ (summer) 

» 
99 
» 

99 
»> 



Division of Engineers, 

This division prepares for aU the branches of the profession, 
muitaiy engineering excepted. 

To be admitted the candidate most possess the knowledite ac- 
?w^ '.I* gyumasimn or lyceum as far as the second cla^, and 
ftat of the two years' mathematics of the preceding school. In 
nation certificates, the candidate must paJ an exami- 
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The studies occupy two years according to the following pro- 

crramme : — . 

^ Hours. 

First Fear : — . , 

Calculation of variations - - (in winter) 2 

Surveying - - " - - - - 2 

Method of lefist squares - - • - 1 

Applied mechanics - - - - 3 

Technological chemistry - - - - 3 
Eoads, hydraulic constructions (with three aflter- 

noons of experiments) - - - - - 5 

Construction of machines - - - - 12 

German literature - - - - 1 

Ancient and medi»val literature - - - 5 

Practical construction in wood and stone - - 4 to 6 

Free-hand and landscape drawing - - - 4 

English language - - - - - - 3 

Second Year : — 

Bridges and roads - - - - - 6 

Construction of railways - - - . * ^ 

Exercises in practicid building every afternoon in 

winter, and both morning and afternoon in 

summer - - - " " " 

Constniction of machines - - - - 6 

Questions in mathematical physics - (summer) 2 

Popular law - - • • - 2 

German literature - - • - 5 

Ancient and mediaeval history - - - 5 

Free-hand and landscape drawing - - - 4 

TAird Year. This course, which is one of six months only, is 

intended for engineers who mtend to practise in the Grand Duchy. 
They have to familiarize themselves with the regulations and 
usages as to contracts for pubUc works, as well as to price currents 
(two liours per week). 

I>rawing up of projects, specifications^ estimates 8 hours. 

Higher architecture - - " - 3 „ 

The pupils are taken out for excursions to building yards and 
v«rorks in course of execution ; in this* case the lessons are 
interrupted. 

Division of Builders. 

This division is subdivided into two parts ; the lower section 
is intended to train buUders {werkmeister\ capable of projecting 
and executing all ordinary buildings for dwelhngs and manufac- 
tnring purpoL. Thehigher division is meant to tram architects 
in the higher sense of the word, and those who pass through it 
are expected to improve themselves subsequently by travelling 
to st^dy the more remarkable creations of their art. 

This division require four years' study ; the qualifications tor 
admission are the same as for the engineering division, except 
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that only the first yeart couweof the mathw»fttieftl diviawMl is 
necessary. ^ 

Winter. 

FiritYeat:— ; , ,_, . *"•" 

General and inorganic chemistry (^cne- 

mical course, 1st division) - 
Mineralogy and geology 
Building materials - - - 

Descriptive geometry 
Statics of buildings - - - 

Arcbitectural drawing from copies - 
Drawing of plans 

Landscapes - - • - 

Drawing of ornaments 
Modelling in plaster - - - 

Building arches in the yard - 
Modelling in wood - - 

Ancient and mediaBval history 
German literature 

Second Year : — 

Knowledge of machines 
Bridges and roads - 
Technical architecture 
Elementary studies of projects 
Architectural drawing from models 

and copies, projects 
Projects of dwelling houses - 
Landscape drawing " " * 

Drawing ornaments from copies 
Modelling in plaster - - - 

Building arches in the yard - 
Modelling in wood - - - 

Ancient and mediaeval history 
Literature - - - - 



4 
3 to 4 
2 
4 
2 
4 
4 
4 
4 
4 

4 
5 
1 



6 
5 
4 
2 

4 
4 

4 
4 
4 



Third Year ;— 

Technical coarse of architecture^ 2nd 
part - • • • 

Higher art of building 

History of ancient architecture 

Plans of dwelling houses 

Graphic studies on the more remark- 
able orders and edifices 

Aerial perspective - • 

Drawing ornaments from models and 
nature - 

Drawing of figures - - - 

Free-hand drawing - 

Modelling from models 

Ancient and mediadval history 

Gorman literature . 



3 
3 
2 
6 

2 
2 

3 
4 
4 
5 



Hours id 
Summer; 



4 

3to4 
2 
4 
2 
6 
6 
4 
6 

4 
4 
5 
1 



6 
5 
4 
2 

6 
6 
4 
6 

4 
4 



3 

a. 

2 
9 

a 

3 

3 

4 
4 
4 
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Hourt in Honn ia 
Winter. Summtr. 

Fourth Year: — 

Popular law - - - - 2 2 
Higher art of building - - 3 3 
History of medisByal and modern archi- 
tecture - - - - 2 .2 
Projects of great public buildings - 6 9 
Study of the architecture of the mid- 
dle ages and copying of the princi- 
pal monuments - - - 2 3 
Perspective views in water colours - 2 3 
Drawing of ornaments - - 2 * 3 
Figure drawing from plaster models 

and nature - - « - 4 4 

Free-hand drawing - - - 4 4 

Modelling from nature or fancy - 6 4 

Ancient and mediaeval history . -^ .. 

German literature -.-.-. —. 

The mornings left free are devoted to graphic studies, and, at 
the end of the school year, there is a competition for the fourth 
class. A gold medal is given for the best project. 

In these programmes for the architectural division, it is worthy 
of remark that there is no mention of mathematical instruction 
with regard to the stability of buildings, the strength of materials, 
&c. Such being the case, it is not easy to see the utility of the 
high mathematics and mechanical analysis required for admis- 
sion into this division, the first two years of which are intended 
to form builders and overseers of works. It would, perhaps, 
be better \jo require less of the higher mathematics and more 
of the applications, of the principles of science to the art of build- 
ing. The practice of exercising the pupils of this division in 
the actual construction of various arches appears to be excellent. 
But as this can only be executed in bricks, it should not set aside 
that of making vaults and other constructions in plaster on a reduced 
scale, which oblige the pupils to trace all the panels and com- 
pletely realize the different, parts. 

After the first two years' studies, the pupils who have no 
higher ambition than to become builders or overseers of works 
have acquired sufficient theoretical and practical instruction. 

Division of Foresters. 

The instruction of this division consists of :— 1. A preparatory 
course 5 2. Two years' studies. To enter the preparatory course, 
the qualification required is proficiency in the subjects taught in 
a lyceum as far as the second class, or else in all the classes of a 

gymnasium. The following is the programme :— 

Hours. 

Freparatory Course, — _• 

Arithmetic and algebra - - - 3 • 

Plane and solid geometry - - - 3 
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Hours* 

Experimental physics - - - " j 

General and special botany - - - 4 

Zoology - - " . " ■ ^ 

Botanical excui-sions and observations once a 

week in summer. 

History of German literature - - - 2 

Popular law - - - " " ^ 

Rudiments of forest science - - ' ^ 

Practical instruction in forest questions and m 

the accounts of forest administration - - — 

Fvr9i Year.— , , ^ o 

General arithmetic and algebra - - ^ 

Plane polygonometry, spherical trigonometry - 2 

Mathematical forest exercises - - - 4 

Gieneral chemistry - - ' \ 

Mineralogy (winter) - - - - ^ 

Geology (summer) - - - - ^ 

Practical mineralogy - - - - 2 

General botany, anatomy, chemistry, physiology, 

geography (winter) - - " ' ^ 

Climate, meteorology, knowledge of soils - 3 

Natural history of timber trees - - 2 

Forest management (winter) - - - ^ 

Forest dues - - - "2 

Practical geometry - - - - 4 

Excursions and explanations in the forest - — 

Botanical excursions - - - 

Second Year. — 

Solution of problems • - - o 
Agricultural chemistry^- - - . ' 
Administrative science, political and financial 

economy - - - - - 2 

Boads and hydraulic constructions (elements) - 2 

Guarding and protecting of forests - - 2 
State of forest science - - - "2 

Working and valuations after rational methods - 4 
Yfduation of the soil and produce of the forest 

as the basis of their real worth - - 2 

Notions on the chase - - - - 2 

Forest administration - - - - 2 

Forest police - - - - " ^ 

Forest laws and those of the chase - - 2 
Excursions and journeys with applications. 

Division of Chemists. 

This division is especially devoted to yOung men who purpose 
following careers in which a knowledge of chemistry, physics, 
and natural history may be useful, whether they iptend to devote 
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themselves to chemistry or to engage in mining or metallui^cal 
works. Admission is free to all who possess the instruction neces* 
sary for following tihe courses, and are full 17 years of age. The 
subjects taught are summarily stated in the following pro* 
gramme : — 

Hours. 

General chemistry, Ist course, inorganic part 

(winter term) - - - - 4 

Organic chemistry (summer teim) - - 4 

General chemistiy, 2nd course, history and phi- 
losophy of chemistry (one year) - - 1 
Bepetition of chemistry (winter) - - 2 
Conference on chemical analysis (summer) - 2 

Art of assaying metals - - 

Manipulations in the laboratory - • — 

Qualitative and quantitative analysis - - -— 

Agricultural chemistry (winter) • - 2 

Chemical technology, organic and inorganic, 

various manufactures (one year) - -3 

Metallurgy (one year) - - - -2 

Experimental physics - - - - 4 

Repetitions of physics - - - - 1 

Higher physics - - - - — 

Botany and geology - - - - 7 

Mineralogy (winter) - - - - 8 

Physical geography (summer) - • •4 

Knowledge of useful minerals (winter) - - 2 

Practical mineralogy, excursions, &c. (summer) 2 
Crystallography (winter) - - - 2 

This very extensive curriculum constitutes a series of courses 
which may be followed, not only by the pupils more especially 
destined for the chemical arts, but also for those of the other 
divisions. To take part in the chemical manipulations, the pupils 
pay 44 florins a year, and are supplied with all the needful 
re-agents. 

Division of Constructors of Machines, 

The qualification for admission is the instruction acquired by 
a pupil during the first year of the mathematical division. The 
whole course takes two years. The number of hours per week 
devoted to each subject is indicated in the following programme :— 

Hours. 
I^irst Year. — — 

On machined - - - - - 6 

Construction of machines - - - 4 

Arrangements of machines - - - 6 

Experimental physics - - - - 4 

Applied mechanics - - - - 3 

Practical geometry - - - • — 
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Hoon. 
- 2 



Mechanical teclinology 

Chemical technology . - - 

Metallurgy ' / " " 

Knowle<i^e of useful minerals - 

Beads and hydraulic constructions 

Free-hand drawing -^ 

Ancient and medi»val history - 

Practice in workshops from 4 to 6 p.m. - — 

German and French literature - - 4 



- 2 
. 5 

- 4 
. 5 



Second Year,-^ 

On machines - - - - " ^ 

Construction of machines - - - 4 

Putting up machines - - - - ^ 

Mechanical technology - " ^ " ^ 

Select questions of mathematical physics - 2 

Higher physics - - - • ^ 

General chemistry - - - - ^ 

Id. repetitions (winter) - • - 2 

Boad and hydraulic constructions - - ^ 

Railways (summer) - - - . " ^ 

Chemicfd technology - - - " •"" 

Metallurgy - - - " * "~ 

Ancient and mediaeval history - - - — 

German literature - - - - — 

Free-hand drawing - - - - 4 

English language - - - - 4 

Practice in workshops from 4 to 6 p.m. - — 



Commercial Division. 

The qualification for admission to this division is the instruction 
that can be acquired in an upper middle class school. The in- 
struction is given according to the following programme :— 

Hours. 

Onconuneroe - • - - - 5 

Book-keepii^ - - - - - 2 

Commercial correspondence - - - 3 

Commercial arithmetic - - - - 3 

Knowledge of merchandise - - - 3 

Commercial geography - - _ - 3 

Commercial history - - - - 1 

r German - - - - 4 

Languages I French - - - - 4 

^English - - - - 3 

Caligraphy - - • - - 2 

Drawing - - - . . 2 
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Post Office Dmsum. 

The qualification for admission is the degree of instmciioQ 
acquired on leaving the nj^r class of a gjnmasinm or the hi^er 
diylsion of the fifth in a Ijcenm. Two jears are required to 
^mplete the courses which are arranged as follows : — 



lirst Year.— 

Arithmetic - - • - - 3 

Mechanics - - - - .3 

Experim^ital {Aysics - * - - 4 

French language - * • - 4 

German language - - - • 2 

Caligraphj - • - - • 2 

Second Year. — 

Political arithmetic - • - - 3 

Geography - - - - - 2 

General notions of political economy (summer) 2 

Popular law - - - • - 2 

Commercial law - - - - 3 

Application of mechanics to conyeyance - 2 

Ancient and mediseyal history • - * 5 

German literature - - - - 2 

French language - - - -3 

French literature "- - - - 2 

English language - - - - 3 

CaUgraphy - - ... - 2 

Management 

The committee of management consists of a director, two coun- 
cillors, the librarian, the secretary, and an accountant. The staff 
of teachers, professors, assistant professors, and masters is arranged 

as follows : — 

Frof. Aasiflt. 



Mathematics - - - 


- 4 


2 


Natural sciences 


- 6 


2 


Architecture and building 


- 4 


1 


Bridges and roads 


- 3 


— 


Knowledge of machines 


- 3 


— 


Forest sciences 


- 3 


— 


Commerce - - - 


- 2 


— 



Masters. 



General courses (languages and literature) - 9 

Sculpture - - - " - 1 

Caligraphy - - - - - I 

Workshops - - - - 3 
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SUKMABT. 

A general recapitulation of all the educational establishments 
for all classes of citizens shows that the Grand Duchj possesses :— 
Infant schools ; Primary schools ; Factory schools ; Sewing 
schools for girlis ; Week-day iihproTing schools ; Sunday schools ; 
Normal schools for primary teachers ; Deaf and dumb schools ; 
Blind schools ; Agricultural schools ; Veterinary schools ; Pro- 
fessional schools; Superior burgess schools ; Literary schools ; 
Gymnastic schools ; and Military schools. Also a Polytechnic 
School, containing a division of: — ^the higher sciences ; engi* 
neers ; architects, foresters, chemists, constructors of machines, 
commerce, post office senlv-o, and telegraphy. Besides these 
there are two universities. ' 

It is evident from the abo\\3 that in the Grand Duchy of Baden, 
public instruction is organized in a manner to satisfy all literary 
and scientific requirements, as well as those of the public service 
and of industry. 

This complete system which meets all the intellectual wants of 
the population according to their qualifications, social position, or 
resources, while it secures the material prosperity of the country 
and its inhabitants, contributes at the same time to moral improve- 
ment, and to political tranquillity. 



I 
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PABT II.— REPORTS AND NOTICES OF VA- 
RIOUS ESTABLISHMENTS FOR TECH- 
NIOAL EDUCATION IN FRANCE. 



0»T OW TKB HI8TO&T AVB VmBSBWT COVSITtOV 

OT Tmm zMvaszAab oomsRVATosT of abts av» 



The first attempts to form a collection of machines and looms Origin of 
such as that now kept at the Paris Conservatory were made hy the Con- 
Vaucanson, at the Hotel de Mortagne, in the Rue de Charenton, s^rvatory. 
where he billowed artisans to study them for the purpose of instruc- 
tion. A t his death he bequeathed the whole to the Government, 
which accepted the legacy and purchased the Hotel de Mortagne. 
M. de Yandermonde was the first curator of this industrial 
museum, and, under his skilful management, from 1785 to 1792, 
500 new machines were added to the collection. 

As soon as the revolutionary tempest began to subside, and 
men's minds had returned to a calmer state, measures were taken 
to collect and save from dispersion the artistic and industrial riches 
of the institutions which had been destroyed. The ConrentioD, 
by a decree of the 23rd Huviose, year H. (1 1th February 1794), 
appointed a temporary commission on which were placed several 
persons eminent in the sciences and industrial arts, for the purpose 
of collecting in suitable depositories the booksy instruments^ and 
other objects connected with science and art that might be useful 
for public instruction. These articles, obtained from numerous 
and different sources, among others from the collection of models 
belonging to the old Academy of Sciences, were consigned, some of 
them to the Louvre, others to the Rue de PUniversit^, and the 
rest were added to the collection at the Hotel de Mortagne. 

Such was the still precarious state of things when, on the 19th original 
Vend^miaire, year III. (13th October 1794), the National Con- constitu- 
vention, on the motion of Gr^goire, Bishop of Blois, adopted a tion. 
decree which formed the first regular constitution of the Conser- 
vatory of Arts and Trades. These fundamental articles were as 
follows :— 

" Art. 1. There shall be formed in Paris, under the name of 
Conservatory of Arts and Trades^ and under the inspection of 
the Commission of Agriculture and Arts, a collection of machines, 
models, tools, designs, descriptions, and books in all kinds of arts 
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and trades ; the originals of instruments and machines invented or 
improved shall also be kept at the Conservatory. 

** Art. 2. Explanations shall there be given on the constmction 
and use of tools and machines employed in arts and trades. 

** Art. 3. The Commission of Agriculture and Arts, under the 
authority of the committee with which it is in communication, 
shall in such quarters as may be deemed useful to the Republic, 
use every means of improving arts and trades, and. principally by 
the distribution of descriptions, designs, and models. 

" Art. 4. The Conservatory of Arts and Trades shall be com- 
posed of three demonstrators, a draughtsman, &c." 

The premises at first selected for the seat of the Conservatory 
were tl^ buildings of the Garde-Meuble (^miture i^teree), bii^ 
political changes and other causes prevented this design from being 
realized. 

Temporary The constitution of the Conservatory, and the ftinctions attri- 

sospension buted to it, among which was the- duty of awarding prizes to 

of theCon- ^itj^ens who had introduced useftd inventions, led to so great 

serva ry. ^^ iaerease of the collections that it was indispensable to provide 

premises extensive enough to receive them alL An application was 

accordingly made to the Directory that the old Abbey -of St. 

Mffftin might be granted for the purpose. 

But this request, though granted by the executive, was not 
sancticmed by the Council of Five Hundred, which, in the sitting 
of the 14th Vend^miaire, Year V. (5th October 1796), imder the 
pretext of economy adopted the following resolutions :^*> 

'' That, for the present, no further outlay shall be made on account 
of the Conservatory of Arts aiul Trades, except what is absolutely 
necessary to prevent the loss or deterioration of the instaruments 
and machines. In consequence, all the salari^es of the members 
and servants of the Conservatory are suspended." 

^ That l^e National Institute s^all express its opinion as to 
the most economical means of bringing into one ]^ace those o£ ihe 
said instruments aad machines which are worth presexving, and of 
tendmng them serviceable to the Republic." 
Bemovalto Notwithstanding these resolutions, which apprised the members 
the Abbey of the Conservatory that it is sometimes dangerous to be too jeealoiis 
of St Mar- ^ ^jj^»g duties, they nevertheless persisted in their effort^ and, oi^ 
^^' the 7th Nivose following, the Council of Ancients, acting <m a very 

energetic report drawn up by Alquier, rejected the resolution ^ 
the Council of Five Hmidred, and adopted ihb following i-»* 

" Art. 1. The portion of the buildings of the dd Abbey of St. 
MartitiHles^Champs, and the grounds tinted red on the pIlMCi 
annexed to this resolution, are placed at the disposal of the E^ecit- 
tive Dkectory for the use of the Conservatootry of Arts and Xrade^ 
^^ Art, 2. A sum of 59,600 francs, to be taken from the fqnds 
voted for the extraordinary expenditure of the year VI., is jdadsei 
at the disposal of the Executive Directory for ther repair; of -tke -said 
buildings, for appropriating the premiises to their future us^ ^sxA 

^^i^^^^ mdemnity, if any be due, to the sub^t^niant .<# tlifj 
««a Dniiaiiiga;*' • 
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These bidldiiig^ howBver, which had been used ae a manhfieT 
torj <^arms, were not transferred to the members of the Censer- 
Tatory till the 12th Germinal of the Tear YII. The members 
at the time were :— J. B. Leroy, Conte, and Molard, demon- 
strators, and Beuvelot, draughtsman. Some time after Mont- 
golfier replaced Leroy, and Gr^oh^ succeeded Cont(g. This 
mode^ of management was retained till the year IK., Molard th^i 
became sole manager, and the council ceased to meet. 

As early as 1796, when drawing, applied to industry and Drawing 
descriptiTe geometry, which is its bask, were not taught in any school, 
establishment intended for industrial education, Molard had 
attempted to annex to the collections an elementary school of 
drawing and of the first rudiments of the geometrical sciences* 
From this school, then almost the only one of its kind, pro* 
ceeded a number of pupils who, in different ways, becwne 
useful to their country, and several eminent manufacturers, among 
whom the Conservatory can mention with pride M. SeUi^re, 
spinner at Senones (Vosges), M. £mile Dollfus (of Mulhouse), and 
M. Schneider, ex-minister, and now vice-president of its counciL 
Under the management of M. Le Blanc, this school became 
the nursery of geometrical drawing, as it has been so well developed 
in the Schools of Arts and Trades, and in the technical. schools of 
the country. The present professors of geometrical drawing at 
the Polytechnic School and the School of Bridges and Boads, aa 
well as the School of Mines, and the • Central School of Arts 
and Manufactures, were all taught by Le Blanc at the Conserva-! 
tory. 

In 1810, when the continental blockade almost entirely pre* Spinning 
vented ihe importation of cotton goods, and the Government was school, 
very desirous of developing the manufacture of cottons, Chaptal 
established a spinning school at the Conservatory. Looms were 
also put up, in the old church of the abbey, for the purpose of 
instructing weavers, who afterwards found employment in private 
manufactories. This weaving school, though essentially a tem- 
porary institution, and having a character foreign to the more 
general object of the Conservatory, was discontinued after it had 
trained a sufficient ntmiber of workmen to give an impulse to the 
trade. 

' We thus see that, with the exception of the elementary draw* Com- 
ing sdiodi and this temporary workshop, the Conservatory had mencement 
not, down to this date, any other object than the farming of col- ^ P?Ww 
lections, open, to the public, of models of the machines, looms, and t«*<^'""S» 
apparatus employed in the industrial arts. The fimctions of d^ 
monstrator have in reality never been MfiUed in the proper sense 
of the word, for the very simple reason that explanations given 
on the spot, in galleries open to a promiscuous crowd of visitors, 
were well nigh impracticable. No such demonstrations have 
therefore ever been given, and at the present day, when •. these 
galleries are sometimes frequented by ^000 or 3,000 ])er8ona in 
the course of the day, they are so inconveniently crowded^ that 
the impossibility of permanent demonstrations becomes stiU mere 
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manifest ; neverthelesSy wheneyer explanations are solicited, from 
any motive more elevated than mere curiosity, the officials- of 
the establishment are always ready to give them. 

But what cannot be done in these crowded galleries is accom- 
plished with ever increasing success in the amphitheatres ; these 
were first opened in 1819 for instruction in the applied sciences, 
which has received the successive developments hereafter de- 
scribed. A royal Ordinance, dated 5th May 1817, appointed for 
the direction of studies at the Conservatory, a council of improve- 
ment which was presided over by an inspector^eneral, (the first 
president was the Duke de la Rochefoucauld-Liancourt, afterwards 
Duke de Doudeauville,) and of which the director and 12 other 
gentlemen eminent in science and art were members. This council 
was to give its advice on all matters and make any suggestions 
which it thought calculated to extend and multiply the advantages 
that the Conservatory of Arts and Trades was capable of conferring 
on the national industry, and especially on the means of securing 
to every branch of the establishment the greatest possible d^ree 
of perfection. Another decree, of the 25th November 1819, 
followed by a ministerial decision of the 2nd December, appointed 
the council as follows : — Duke de la Rochefoucauld, peer of France, 
president; Count BerthoUet, Count Chaptal, M.M. de Mirbel, 
Gay-Lussac, Arago, Molard, Members of the Institute ; M. Ter- 
naux, manufacturer; M. Darcet, inspector of the Mint ; M. Scipien 
Perrier, merchant ; M. Widmer de Jouy, manufacturer; M. Welter, 
manufacturer. 

Such was the scale of the institution in 1819. Limited to col- 
lections for the increase of which very scanty sums were allowed, 
no longer receiving models of newly invented machi£es and appa- 
ratus, and having never been able to organize the service of its 
official demonstrators, it'Only ofiered to industry a mute museum, 
from which the manufacturer or artisan might doubtless derive 
useful instruction, but altogether isolated fi*om the principles 
which should form its base. The authors of the decree of November 
and the ministerial decision of December 1819 were well aware of 
this fact, and they therefore decided on establishing at the Con- 
servatory a public and gratuitous course of public instruction on 
the application of the sciences to the industrial arts. This instruc- 
tion, which was founded chiefly by the enlightened effi)rts of 
M. C. Dupin, at first comprised only three courses : — ^A course of 
mechanics and a course of chemistry applied to the arts, and a course 
of industrial economy. The first professora named were MM. C. 
Dupin, Clement D^sormes, and J. B. Say. They were thenceforth 
allowed the same salary and privileges as the professors of the 
College of France and of the Museum of Natural History. 

Decree of ^ In 1820, a royal decree for the regulation of the Conservatory 

1820. ^f j^^ ^^ Trades declared :— 

*^Art. 1. — The Council of Improvement {Conseil de perfec'' 
Honnement) of the Royal Conservatory of Arts and Trades Bhidl 
be re-constituted under the name of Council of Improvement cf 
the Conservatory and Schools of Arts and Trades.'' 
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^^ Art. 7. — ^Tbe Council of Improvement shall deliberate on 
the system of instruction and of work, on the sale of the products 
of the Eoyal Schools of Arts and Trades, and on the regulations 
and programmes made or to be made. It shall in the first instance 
take cognizance of the regulations at present existing, and shall 
present a special report on the maintenance of the same or on 
the modifications that may be deemed advisable." 

" Art. 8. — ^Every year the Council of Improvement shall draw 
up a general report on the state of the Conservatory, and of the 
instruction there given, and shall present observations on the 
reports sent in from the School of Arts and Trades, which our 
minister shall have communicated to it. This report, with the 
accompanying observations, shall be presented to our Minister of 
commerce and Manufacrures. The result shall be submitted 
to us.'' 

For several years, and till 1832 or 1833, the council did Decrees of 
indeed devote its attention to the different questions relative to ^^^9 and 
the schools of arts and trades, but in a somewhat perfunctory ^®^^' 
manner, and without taking any real and continuoas action. 
The application of the physical sciences becoming every day 
more extensive, a course of physics applied to the arts was 
considered absolutely necessary ; it was founded by a decree of 
1829, and thus added fresh popularity to the courses of the three 
first professors, which were already very numerously attended. 
Another decree, dated 25th August 1836, made three additions 
to the instruction already given ; they were : — A course of 
cultivation ; a course of mechanics and building applied to 
agriculture ; and a course of agricultural chemistiy. 

But the seven courses thus established were still insufficient for Decrees of 
the increasing developments of industry and for the general 1839 and 
demand of more scientific instruction; consequently in 1839 ^®*^* 
another royal decree, dated 26th November, founded five new 
public and gratuitous courses, viz. : — A course of mechanics 
applied to industry • a course of descriptive geometry ; a course of 
industrial legislation ; a course of agriculture ; a course of che- 
mistry applied to the arts. The course of cultivation, some "few 
days later, was constituted a second course of agricultm'e, and 
the number of courses was thus raised to ten. 

A royal decree of the 24th February 1840 modified the organi- 
zation of the Council of Improvement, which thenceforth was 
composed of the professors only, without the co-operation of other 
members. From this time the Council of the Conservatory ceased 
to exercise the control over the schools of arts and trades which 
tad been attributed to it by the decree of 1820. 

On the other hand, the council was directed to present to the Begula- 
xninister a draught of regulations both for its own interior organi- ^^^ ^^ 
zation and for the conducting of the public courses, as well as for 
4lie preservation, increase, and publicity of its collections. These 
ipegulations, approved on the 1st December 1843, were drawn j 

«p on the basis adopted for the College of France and of 
the Museum of Natural History. In conformity with the practice- ■' r 

^f those establishments it was decided that in case of a chair be- 
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coming vacant the new professor should be chosen from two can- 
didates, designated, one bj the institute the other by the CoTmcD 
of Improvement. 

At the same time that the reguhitions of 1843 thus assimilated 
the Conservatory to our great scientific establishments, they also 
deprived it of the direction of the studies in the schools of arts and 
trades. 

But in 1848 necessity and expedience superseded the regula- 
tions. On the one hand, a decision of the Minister of Agrici]dture 
and Commerce, considering that, ^^ though the system of national 
^^ education is liberally organized for primary and secondary in- 
^ struction in letters and science, the case is very different as 
'^ regards the teaching of the sciences applied to industry," charged 
the professors of the Conservatory of Arts and Trades, united in 
a commission, to organize a general system of teaching the ap- 
plied sciences, and decided that the courses of the ConserTatoiy 
should henceforth form the higher degree of that instiiiction. 

A report on this important question was drawn up by the 
council and presented to the minister ; but the events that Buper- 
vened prevented the immediate accomplishment of those changes 
which the progi^ess of French industry already demanded at that 
time. Moreover, from 1 848 to 1855, several professors of the Con- 
servatory were successively charged to inspect the Schools of Arts 
and Trades, as well as to revise their regulations and programmes^ 
Lastly, the competitions for vacant masterships in those schools 
came regularly, held at the Conservatory, and several of its pro- 
fessors are always on the jury. In fact, it is difficult to conceive 
that all the questions relative to teaching in the Schools of Arts 
and Trades can be better discussed and solved by any other autho- 
rity than the Council of Improvement, which, as now organized, 
is composed, in addition to the 14 professors, of ten members 
selected from among the most eminent manufacturers. 

In 1848 a ministerial decision created a course of ceranu.ca stf 
the Conservatory, which the Director of the Sevres maniifactozy 
was to give ; but after the death of M. Ebelmen these lectures 
were not continued by his successor, though the course, till th» 
given gratuitously, has not been officially suppressed. 

A decree of the 13th September 1852 added two new courses ta 
those ah-eady existing. They were founded at the instance of the 
Paris Chamber of Commerce under the title of Course of Spin- 
ning and Weaving, and Course of Dyeing, Printing, and Dreffliug 
of Tissues. Another decree of the 30th November 1852 added t 
course of zoology applied to agriculture and industry, and ia 
November 1854 a course of civil architecture was also founded 
which raised to 14 the number of gratuitous public courseB ii 
the applied sciences now professed at the Conservatory. On As 
death of M. Blanqui, who had succeeded J. B. Say in the chair 
of industrial economy, the views then in the ascendent indnorf 
the ministry to transform that course into one of industrial ^ ' 
ministration and statistics. 

At the same time that the oral teaching was thus extcad 
inat which the industrial public can acquire from the e "' 
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tion of models and machines, as well as from observation and 
experience, received no less important augmentations. All the 
collections had been classified, since 1849, in methodical order ; 
a complete inventory and a catalogue had been made, and eveiy 
object exhibited is now accompanied bj a card explaining its 
use. 

A gallery of experiments and of machines in motion, the plan of Galleiy of 
which had been prepared as long ago as 1849, has been completed ^^P^* 
in the old church ; reservoirs of water in the tower, and two ™®**'- 
steam engines, together of dO-horse power, serve to keep in motion 
a great nmnber of hydraulic machines and machine tools. 

But this gallery has a still more important use ; it serves the Service of 
purpose of trying, eitiier at the demand of the different ministries, czpen- 
or of private manufacturers, the new machines and apparatus pre- ™^^* 
sented to the Conservatory for examination. Reports, stating the 
results of the experiments, which are usually made in the 
presence of the inventors, are drawn up, placed at the disposal of 
the public, and even published, almost entire, in the Atmaies du 
Conservatoire. This important branch, which has not been forced 
on the executive by any superior order, but has been organized 
solely in the interests of industry, has been in operation ever since 
1852. 

Except the expense of the installation, the trials are made gra- 
tuitously, and more than 200 reports have already been di*awn up, 
not one of which has ever given rise to complaint, a fact which 
clearly proves ^e care and impartiality with which the experi- 
ments are conducted. The Conservatory also undertakes the 
verification of the standard weights and measures required by 
the foreign governments which have successively adopted the 
French metrical system. 

To the new galleries of models, which with the old ones are Library 
worth above 1,300,000 frs., must be added the library, containing aad collet- 
more than 18,000 volumes of works on the sciences and industrial J®"**.®^ 
arts, and the gallery of diawings, in which more than 7,000 ^^^''*^*^- 
designs, of the most useful and newest machines, to scale and with 
dimensions given, are collected and placed at the disposal of 
the manufacturing world. Here also are kept the collections of 
expired patents, which may at any time be inspected by the 
public. 

The imiversal exhibitions have enabled the Conservatory to 
obtain new machines, models, and drawings. Extraordinary 
credits, placed at the disposal of the director in 1851, 1855, and 
1862, and the munificence of French and foreign manufacturers, 
have now so increased these scientific and industrial riches that 
the galleries are too flill to admit of more additions. The con- 
sequence has been that in proportion as the collections increased, 
and the teaching was developed by the addition of new courses, 
the inadequacy of the buildings became more and more felt. 
The plan of enlargement adopted in 1842 had not been fully 
executed when it was discovered to be insufficient. In the year 
1860 the Emperor, then President of the Republic, honoured the 
Conservatory with his first visits and soon afterwards decided 

o 2 
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<m adopting ft far more eomplete project, the execution of ^?iiicE, 

for divers reasons, was not commenced till 1862. 

Moseom of As earlj as the time of the London Universal Exhibition in 

indnitrial 1851, oar indnstriai artists, alanned by the extraordinary efforts 

«* ^ England had determined to make to dispute with France the 

dSSnwri^ sceptre of taste, demanded, as they do now, that a muserai 

^^^ and centre of studies should be created in France for art applied 

to industry. Besponding to this desire of the industrial interest 

the director of the Conservatory, in a memorial addressed to the 

Emperor in 1854, expressed himself as follows : — 

" After a first visit to the Conservatory in 1850 your Mf^esiy 
was pleased to command that a special bill should be presented to 
the Legislative Assembly for the completion of the works of 
enlargement already begun, and a credit was demanded for the 
purpose ; the financial difficulties of the moment, however, caused 
this project to be postponed. Since that epoch the (Jniversal 
Exhibition of London has proved to England the superiority of 
France in the arts dependent on taste, form, and colour. Instead 
of disputing the fact the English have at once set to work, with 
their immense resources and habitual energy, to found musenms 
and drawing schools all over the country. The Queen and 
private individuals have stripped their galleries to enrich the 
museums of practical art with the finest specimens of Sevres 
porcelain, bronzes, scultures, &c. In England primary teachers 
are now compelled to learn drawing, that they may be able early 
to habituate children to the rules of farm and colour. 

" It would seem as if the English were bent on operating on 
i^e human species as they have on races of animals, so as to 
transform a nation of traders and artisans into a nation of men of 
taste. How far the Anglo-Saxon race is susceptibJe of this 
transformation is a philosophical question beyond mjr province ; 
but one thing is certain, namely, that a few years hence Eng-iand 
will have made immense progress in the arts of design, Tt\ 
France, on the contrary, narrow views of cheap production con- 
stantly tend to the degradation of art, and if a great establisl^ 
ment, combining some of the most perfect types and models of 
ancient and modem art with methodical teaching be not available 
constantly to revive and correct taste, there will be reason to 
apprehend a decline. 

^^ Your Majesty has already been solicited by the ablest of our 
artists to found a great school of drawing at the Conservatory of 
Arts and Trades, and thus to realize the idea conceived in tbe 
beginning of the present century by the Emperor Napoleon i^ 

The apprehensions expressed in this letter, as far back as 1B5^ 
were confirmed by the reports of several members of the yxxsj s^ 
the Universal Exhibition of 1862, and they now proclaim the 
urgency of regaining the time lost in this respect. Almost at the 
same date the Paris Chamber of Commerce expressed a gimte 
^h in a letter addressed, on the 30th January 1854, to iha 
^!^ Mc ^g^i^^'^l^^re, Commerce, and Public Works, to fl» 
« mu«^,? '-f^at advantages would accrue from the opening tf ^ 
museum of mdusti-ial designs and models of omaocnent l^ A» 
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^' Conserratory of Arts and Trades^ as well as fiom the construe- 
^ tion of halls sufficiently spacious to reoeiye the pupils who 
^^ might desire instruction." 

On the 17tii February I860, the director of the Conser- Appoint- 
vatory, accompanied by M. Schneider, Vice-President of the mentof 
Council of Improvement, made an application to the Minister of ^, commis- 
Agriculture, Commerce, and Public Works, for the appointment *^®^ ^^, 
of a commission charged to present, as early as possible, a general OT«mka- 
plan of organization for teaching the sciences and arts applied to ti^of ~ 
agriculture and industry. The minister of the day, M. Bouher, industrial 
at once admitted the principle of the proposition, declared that it education. 
harmonized too well with the views of the Emperor's Government 
not to be immediately followed up, and that it was one of the 
logical and necessary consequences of the position in which French 
industry would thenceforth be placed. Though more urgent affairs 
have delayed from day to day, till June 1863, the appointment of the 
exifiiing commission, the directors of the Imperial Conservatory 
of Arts and Trades cannot but feel proud of having done their 
utmost to attain the end in view. 

In 1862, after the London Universal Exhibition, the director and 
sub-director of the Conservatory, in reply to an appeal made by 
tbe Imperial Commission, which, had called upon the members of 
the jury to point out all the measures to be adopted in the interest 
of our industry, presented a special scheme for oi^ganizing technical 
education in fVance by utilising and connecting existing institutions. 

After stating at length the origin and progress of the Con- 
servatory of Arts and Tradegf, as well as the efforts perseveringly 
made by its director and council to carry out its regulations, which 
give it (Art. 1 7^ ^* the mission of expressing an opinion on the 
^^ organization or industrial education, and on the means of making 
^^ the lectures and institutions of the Conservatory more and more 
** useful for the progress of industry," it will be appropriate to 
indicate the results obtained by the 14 courses which constitute the 
public and gratuitous teaching of science applied to industry at 
the Imperial Conservatory of Arts and Trades. 

The yearly reports addressed to the Minister of Agriculture, Besults of 
Commerce, and Public Work's, show that the number of persons *^® ^^' 
attending the public courses of the Conservatory is constantly "**' 
increasing. In the year 1862-63, from November to the end of 
^pnl, the auditors for all the courses and lessons amounted to the 
enormous number of 176,829, notwithstanding the absence of two 
professors owing to iUness. The great amphitheatre of the Con- 
servatory will accommodate 700 persons, the small one 360 persons, 
an.d they are often insufficient. 

"When these courses were first started, Sunday appeared to be the 
day preferred by the public ; but as the instruction given came to 
be more appreciated, the attendance on the weekday evenings 
^ became more numerous, and there is good reason to prefer those 
; sittings to the Sunday ones, at least for continuous lessons. 
!" Another circumstance which must not be forgotten is that the 
^'-winter season is better for the evening lessons than either spring 
^or autumn. When the days get long the workshops keep open 
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later^ and then the studious jonth and foremen who are there 
employed cannot get to the lecture room in time. The consequence 
is that every year regularly in the month of April the number of 
hearers undergoes a great diminution. This result^ which is also 
noticed with regard to lectures given elsewhere, indicates that, as 
a general rule, public courses ought to be generally held in winter. 
Peculiar The oral teaching of the Conservatory of Arts and Trades is 

dificolties exclusively devoted to science applied to industry ; it addresses an 
^^^, audience for the most part composed of apprentices, foremen, and 
teacning. ^o|.tiuen already instructed ; but besides these there are also some 
few foreign professors and many persons who take an interest in 
the progress of technology. These public and gratuitous courses 
thus open, with a liberality truly French, to both natives and 
foreigners, constitute a free instruction analogous to the iectnres 
at the Sorbonne, the College of France, and the Museum ofN&tursl 
History. Its object is rather the applications of science than 
science itself properly so caUed ; but it m^8t nevertheless advance 
pari passu with the latter, and the unequal character of the 
audience to whom it is addressed mvolves a special difficulty for 
the professors much greater than may be genendly supposed. 

To expound the principles of descriptive geometry and of 
mechanics, as well as their applications, without having recourse 
to scientific formulas of an order too high for the generality of the 
hearers ; to deduce from a few general elements and observed 
&ct8 the laws of natural phenomena^ and thence infer the ra- 
tional processes to be followed in the practice of the itta ; to 
render stidctly scientific instruction intelligible to the average 
mind in a simple manner without using calculations or reasoning 
too hard to comprehend ; — these are difficulties of which scientific - 
adepts who have never made the exp^iment can have little <x>n- 
ception. This, however, is a condition that must be satisfied under 
pain of falling into a mode of teaching without fixed principles, 
or into one, equally injudicious^ of too dogmatical expositions, 
bristling with calculations and fonnnlse which would drive away 
hearers unprepared to receive them or already engaged in the actusd 
practice of their trades. Such of the professors as have been 
4ittached to the Polytechnic School, to the schooLs of application 
for artillery and engineering, to the Central School, &c., where 
the professors can join to the simplest methods all the scientific 
resources of the highest order, have unanimously acknowledged!, 
from their own experience, how much mcire difficult it is to teach 
in a clear, simple, and rigorous manner at the Conservatory than 
in the establishments above mentioned. 

To this difficulty, which certain courses cannot altx^ther 
escape, must be added, at the Conservatoiy, that of keeping the 
instruction on a level with all the improvements constantly being 
made in science and its applicationsj, as well in France as abroad. 
In this respect, and owing to this necessity, the lectures hoe 
giveu are among the most progressive in the wwld ; this fkck is 
^well known that they are attended by a great number of young 
^wgners of all classes, and especially by young men wiio are 
pi^paruig to become professors. ^ ^ ^ "^ 
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The influenoes brouglit to bear on the progress of science Snmmaiy. 
applied to industry by the Imperial Conservatory of Arts and 
Trades may thus be summarized : — Collections of models, ma- 
chines, and products. Lectures on science applied to the arts 
and to industry. Appliances for experimenting. A library, com- 
posed of 18,000 volumes on science and industrial art A gallery 
of designs placed at the disposal of the public for taking copies ; 
and an elementary school, which would become iar more useful 
if transformed into a special bigh school of art applied to 
industry. 

This is not the place to enlarge on the greatly incxeased 
i2i£uence this establishment might be called to exercise on the 
general direction to be given to the methods of teaching, whether 
for the sciences or the industrial arts ; the inquiry now making by 
the Commiaaion, and the discussions to which it will give rise, may 
lead to the conferring of still more important functions, and we 
will therefore merely say that, without soliciting them, the teach- 
ing sia£f of the Conservatory will not shrink from any new duties 
that may be imposed on them. 

The existing organization of the Conservatory is determined by 
the Imperial decree of 10th December 1853, and its budget is 
fixed by the fnance laws. The sum at present voted for it amounts 
to 285,600 fr. a year. 

A. MoBiN, Director, 

Paris, 3rd April, 1864. A. Tresca, Sub-Director. 
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Object op the School. 

The Central School of Arts and Manufactures, founded in 1829 Foundation 
by three then youthful votaries of science, MM. Dumas, P^clet, of the 
and Ollivier, aided by M. Lavallee, who zealously co-operated in 5*?*'^ 
the work, is not yet so highly appreciated as it ought to be. It 
plays, without any parade, a most important part in our educa- 
tional system — a part still underrated by a great number of per- 
sons. It has quietly rendered signal services and is destined to 
render still greater — ^a fact we will endeavour to demonstrate. 

In 1829 manufactures, thanks to several years of profound Its object 
peace, were beginning to assume great importance in France ; but 
to struggle against foreign competition, daily becoming more for- 
midable, it was not enough to possess good workmen and intelli- 

* Part of this notice has been borro-wed from the prospectuses of the Central 
School, and especially from the account of the proceedings of the founders 
daring the year preceding its opening, in which the principfes of this instito- 
tion are affirmed and all the details of execation laid down. 
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gent OTenieere, akilful engiaeerg were likewuie wanted. .X^e 
maoufacturers, moreover, felt the necessity of themselves acquiring' 
or of obtaining for their children that theoretical kno-wledge 
without which they were unable, not only to direct their establisii' 
ments themselves, but also to control the manag ers whom they 
engaged for the purpose. At that time there was no school wliere 
industrial science could be acquired. 

The Sorbonne, the Conservatory of Arts and Trades, the schools 
of Ch&lons and Angers, though very useful institutions, answered 
the purpose but very incompletely. They did not impart that 
accurate and profound instruction which is necessary for tKe 
directors of large manufacturing establishments and indispensable 
for civil engineers. 

At the Sorbonne and the Conservatory the teaching is purely 
ottAy and the fact is indisputable that such lectures are not soffi- 
<Hent for the training of engineers. They can only cuiswer that 
purpose when accompanied by frequent examinations, nunieroiis 
experiments and manipulations^ graphic studies, conferences on 
the subjects treated in the courses, varied projects, solutions of 
problems performed by the pupil under the professor's eye. These 
various modes of teaching must be combined to obtain the best 
possible effect. Compare the Sorbonne with the Polytechnic 
School ; all the courses of the latter are found in the Faculty 
of Sciences, and nearly aU of them are given by the same pro- 
fessors. Nevertheless the results of the teaching are very differ- 
ent in these two establishments. The Faculty of Sciences wants 
those frequent examinations^ those regular and methodical studies 
which are imposed on aU the pupils of the Polytechnic SchooL 
Reduced to its lectures only, the Polytechnic School would sooa 
lose its privilege of supplying France with men able to render 
the most important public services. Between the Conservatory of 
Arts and Trades, which is a real industrial Sorbonne, and tho 
Central School the same comparison may be established as between 
the Faculty of Sciences and the Polytechnic School. 

The Schools ot Arts and Trades supply our workshops with young 
men who promptly become excellent overseers ; but the theoretical 
studies are not sufficient to form skilful engineers. Some few 
remarkable men have indeed proceeded from these schools, bat 
they were of the sort who will learn wherever they may be, and 
rise to celebrity just as well from the dust and smoke of the 
workshop as from the benches of a schoolroom. 

The Central School, therefore, cannot be compared for the 
services it renders either to the Sorbonne, or to the ConservBtory 
of Arts and Trades, or to the other technical schools. It remains 
to be seen whether it is not an unnecessary duplicate of its elder 
sister, the Polytechnic School, and this question we will now 
examine. 

- The Polytechnic School was founded at a time when political 
revolutions had thrown scientific studies into the background. 
Its object was to give those studies new life, to impart a common 
Point*^?r^ *^ *?® labours of scientific men, to concentrate on one 
eitorts till the^nunconnected ; in short, to supply our corps of 
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engineers^ civil and military, with the well-taught recmits they so 
much needed. And it has nobly fulfilled its mission. The Schools 
of Mines, and of Bridges, and Roads completed the work under- * 
taken by the Polytechnic SchooL 

But the time required by the Polytechnic School, including the 
preparatory and complementary studies, is soTen years, which is 
nauch too long for candidates who are anxious to begin practice 
as. soon as possible. The difficulties of the examination for 
admission also exclude a large proportion of candidates ; the con- 
sequence is that the number admitted every year is very limited. 
It shuts its doors against many hundreds of young men whose 
minds, though little disposed for mathematical abstractions, are 
none the less capable of studying the applied sciences. More 
than half its pupils choose the military service^ and of the other 
half a good part soon abandon the civil services to follow scientific 
pursuits. The Polytechnic School is therefore far from being 
able to satisfy the ever increasing demands of industry. There 
is good reason to fear that if the pupils of the Polytechnic 
School were left firee to choose between the posts offered by 
private industry and those reserved for them by the Gk)vem- 
ment, the cleverest of them would give the preference to industry, 
which assures them positions, if not more honourable, at least 
more liberally remunerated ; hence might result great prejudice 
to the State. The Government seems to be aware of this, for it 
has already forbidden its engineers to serve any other companies 
but those for railways. 

The Central School, therefore, supplies a manifest deficiency in Deficiency 
our system of instruction. Its function is to educate om^ leading supplied by 
manufacturers, and the directors of our great industrial establish- Sl^T*'*^ 
ments ; while the mission of the Polytechnic School is more 
especially to supply properly qualified recruits for the special corps. 
The success it obtained from the very first, a success every day 
increasing, sufficiently proves its immense usefulness. 

Notwithstanding its high charges, and the fact that it does not, 
like the Polytechnic School, aSev its pupils any assured position 
on the completion of their studies, the Central School has found, 
in presence of other establishments where instruction is gratuitous, 
the number of candidates for admission constantly increasing, and 
to such an extent that not more than half of them can be received. 
The late treaties of commerce have rendered industrial educa- 
tion more necessary than ever. " If the Central School did not 
" already exist," says M. Michel Chevalier, '* it would have been 
" indispensable to found one as a necessary complement of those 
" treaties.*' Moreover, it is a tradition in the school that its 
foundation was originated with a view to preparing French 
manufacturers, by a sound education, to pass without any violent 
shock from a system almost prohibitive to one of limited pro- 
tection. 

In all the branches of industry the pupils of the Central School Ranktaken 
have taken honourable positions. They stood in the first rank {^chM of 
among the creators of railways, and some of them, notwithstanding industry 
the formidable competition of the Grovemment engineers, still by the ex- 



218 

pvpiU of bold important positions under the great companies. At Pans tbe 
the Cen- chief engineers of the rolling stock and locomotive department 
tral School* q£ fQur great companies (the Northern, the Orleans, the Eastern, 
and the Western) belong to the Central School. In the mining 
and metallurgical industries, in those of gas, spinning, dyeing, 
paper making, plate glass manufacture, in the agricultural arts, 
and lastly in all the mechanical and chemical industries, we find 
at the head of large establishments old pupils of the Central 
School, who have nearly all attached their names to important 
improvements in the processes they were charged to conduct. 

The above statement is fully proved by the following figures : — 
of the 2,051 pupils who obtained on leaving the school the 
diploma of engineer or the certificate * of capacity we have been 
able to obtain precise information respecting 1,394 onlj. Of this 
last number we learn that 247 are dead, and that the 1,147 still 
living are disti'ibuted in different careers in the following 
manner : — 

Bailways : — ^Directors and chief engineers, salaries 

from 20,000 to 70,000 fr. - - 28 

Principal engineers, salaries from 10,000 

to 20,000 fr. ... 79 v^320 

Ordinary engineers, salai'ies from 5,000 j 

to 10,000 fr. - . -56 1 

Employed in various capacities - 157 J 

Civil engineers in general practice - - 166 

Ironmasters, working of mines, quarries, &c. - 1 24 
Manufacturers of cloth, cotton, linen, &c. - 68 

Architects - - - - - 55 

Mechanical engineers, established - - 54 

Spinners r 43 

Professors of applied sciences - - - 42 

Manufacturing chemists - - - - 38 

Agriculturists - - - . - 3*7 

Contractors for public works - - - 35 

Managers of gas works - - - - 31 

Sugar refiners - - - - - 28 

Public functionaries - - - - 26 

Manufacturers of glass, porcelain, &c. - - 23 

Engineers of bridges and roads in foreign countries 22 
Paper makers - - - - - 17 

Surveyors of roads - - - - 17 



Total - - - 1,156 

Number of The number of crosses and medals obtained by ex-pupils of the 
and medals ^®^*ral School at the great international exhibitions is one of 
obtained at those facts which prove their merits better than arguments. 



♦ The diploma iB granted to those pupils who pass every part of tlie exa- 

S'n««*'°'',.^l*'^^^°^^r^y » *® certificates to those who answer some of the ques- 
tions well, but fail in nthpra ^ 
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In 1851 the Central School was too recently founded for many preat exhi- 
of its pupils to hare had time to take their ranks in manufactures, hitions and 
The English Commission having besides refused rewards to assist^ t^Sl"h 
ants (collaborateurs\ sereral of the ex-pupils could not be per- i,- pmiig 
sonally named, though the establishments they managed obtained of the Cen- 
prizes. Nevertheless they received three council medals and 17 tral School, 
prize medals. 

In 1855, at the Paris Universal Exhibition, they obtained 10 
nominations in the Imperial Order of the Legion of Honour ; 
10 great medals of honour ; 17 medals of honour ; 50 first-class 
medals ; 21 second-class medals ; and 14 honourable mentions. 

In 1862 the number of French exhibitors at the London 
Universal Exhibition was comparatively small, but the ex-pupils 
obtained three nominations in the Legion of Honour, one of them 
as officer, and 41 medals. 

In the agricultural shows of 1856 and 1860 ex-pupils of the 
Central School were honoured with two great gold medals ; three 
ordinary gold medals ; two silver medals ; four first prizes ; and 
six prizes of the second, third, and fourth class. 

The total number of ex-pupils who have obtained the decora- Total of 
tion of the Legion of Honour, either after great exhibitions or on ?^"P^P^ 
other occasions, is 56^ of whom 52 are knights and four officers. decorated. 

Okganization of the Teaching. 

In organizing the Central School its founders took for their The teach- 
model the old Polytechnic School (Central School of Public ing of the 
WorksV with the modifications required by the object they had in ^^J*'^ 
view. /For instance, they excluded from the curriculum every- biw^onthe 
thing connected with mathematical theories of too high an order, game prin- 
experience having shown that the said theories have but few ciple as 
practical applications.! that of the 

At the Central School, as at the Polytechnic, the pupils are ^°^|*^^'i 
obliged, whatever may be the career they have chosen, to attend 
all the courses and to pass very strict examinations. The young 
men are thus prepared to follow almost any profession. It is, in 
fact, by no means unusual to see young engineers, on leaving 
this school, successfully pursue a different career from that origin- 
ally chosen. At the Polytechnic School this generality of instioic- 
tion extends to the theoretical studies only, since the pupils at 
the end of the three years' course are sent to one or other of 
the special schools to complete their education. At the Central 
School the instruction is purely theoretical in the first year only ; 
in the second and third, theory and practice are blended. 

The founders of the Central School justly remarked in their Unity of 
first prospectus : — ^^ All the courses of the school really form but industrial 
^^ one and the same ; industrial science is one ; every manu- s^i®^^^®' 
^^ facturer must know the whole under pain of being inferior to 
^^ the rival who enters the Hsts better armed than himself. Arts 
^^ apparently widely differing from each other make use of 
^^ analogous operations, yet often employ very different methods. 
^^ The general education of the Central School teaches how to 
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^ tnasfer into each process of raannfMtore the improved 
'( methods used in others. It consequently tends to introduce 
^ into industrial establishments, and into the details of the 
^ processes or of the mechanisms^ a degree of perfection whicli 
*^ secures the harmonious working and general success of the 
^ whole." This was a noble and prolific thought ; it has pro- 
duced abundant fruit. 

The studies of the Central School and those of the PolTtechnic 
School require verj different qualifications. Though some of the 
pupils of the Central School have shrunk from the dif&cult tests 
required by the Polytechnic, we have good reason to believe that 
among the pupils admitted to the latter there are some who would 
not have succeeded at the former. The pupils who^ after preparing 
for the Polytechnic School, enter the Central School, usuallj take 
the lead of their comrades in the first year, bat often fall behind 
them in the second and third. The consequence is that the 
establishments which prepare pupils for the scientific and industrial 
schools have felt the necessity of adopting a special mode of pre- 
paration for the Central School.* Again, the council of the 
Central School, which at one time used to admifcfor the second 
year's studies candidates who were able to pass a satisfactory 
examination on the subjects taught in the first, now require that 
every pupil shall go through the complete course in the school. 
Experience has clearly shown that the instruction acquired else- 
where than at the school can scarcely be a suitable preparation 
for the courses of the higher divisions, which are based on what 
the papils have been taught during the first year. 

The studies of the Central School may be thus briefly reca- 
pitulated : — 

In the first year pupils follow the courae of descriptive geometry 
with applications ; analysis, comprising the elements of the diffe- 
rential and integral calculus ; cinematics, general mechanics, 
general physics, general chemistry, construction of machines, and 
hygienics. 

In the second and third year courses of applied mechanics, con- 
struction and putting up of machines, analytical chemistry, indus- 
trial and agricultural chemistry, constructions (civil buildings, 
public works, and railways), applied physics and steam engines, 
metallurgy, mineralogy, geology, and working of mines. 

The course of construction of machines, which is very complete, 
as well as that of applied physics and steam engines, and the course 
of applied chemistry are peculiar to the Central School. The 
teaching of mechanics is also conducted on a new plan, in a spirit 
essentially practical. 

An accurate idea of the education given at the Central School 
may be formed from an attentive study of the new programmes 
(an abstract of which is given further on). Whoever reads them 
will admit that if they have not yet reached perfection, they 
nevertheless present a well-ordered instruction useful to all who 
wish to pur sue an industrial career. 

rJ^*?^i V? V*' ?^* °^ *^^^* ^^ candidates 'who competed for admission to the 
v^trai School, only 60 had prepared for the Polytechnic School. 
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An important reform iff in preparation, with the assent of the Reform of 
Minister of Public Works, in the general oi^anization of this f^« histrao- 
sohooJ, which must necessarily lead to some few changes in the 
programmes <tf each course. These modifications may be sum- ^ 
manly stated as follows : — 

Ever since the first foundation of the Central School most of 
the courses for pupils of the second and third years, being of two 
years' duration, were given by one and the same professor to the 
pupils of the two divisions at once. The course was divided into 
two sections, each composed of a nearly equal number of lessons, 
and the pupils of the second year began alternately with one or , 
the other section. This mode of proceeding had the advantage of 
economy, but was attended with very serious inconveniences. 
For instance; 1. The pupils were not all equally well prepared 
for the lessons given to them, those of the third year being more 
advanced than those of the second. 2. The ideas were not always 
presented in their logical order ; the course of metallurgy, tor 
instance, was begun one year with the theory of blast furnaces, 
and the next with that of forges. 3. The number of examinations 
imposed on the professors at the close of their courses, as well as 
of the exercises to be corrected, was excessive. 4. The number 
of pupils of the two divisions united was too great to be accom- 
modated in the largest amphitheatres of the school, none of which 
would hold above 300. 

In future the courses, according to the new organization pro- 
posed to the Minister of Public Works, and approved by him on 
condition of the school budget being sanctioned by the Legislative 
Body, will be divided into two, and given to each division by 
different professors. This, of course, considerably increases the 
expense, but will secure a great improvement in the teaching, 
and allow of admitting a larger number of pupils to the school. 

The oral instruction of the Central School is judiciously com- Studies of 
pleted by imposing on the pupils numerous studies of projects, by P^ojecta^ 
manipulations in the laboratory, by visiting workshops, by.minera- ^^^^^ 
logical and geological excursions, and especially by frequent com- Moratory, 
pulsory examinations, not only at the end of each year's studies, &c., com- 
but also during the courses and at their close. The pupils, in pleting the 
drawing out projects and in chemical manipulations, begin to ^^^ 
apply what they learn in each course, and thus prepare for the ^^'*"^* 
more serious operations of practice. 

The numerous, examinations, one at least every week, have NumerotiB 
an excellent effect in keeping the pupils always up to their work, examixia- 
When a falling off appears in the marks obtained at the exami- *^^"^ 
nations, the director recommends the pupil to be more diligent, 
and, if necessary, summons him before the council of order, 
composed of the director, the sub-director, the director of studies, 
and a professor or a member of the school council. The pupil is 
also cited before the council if he commits any breach of disci- j 

pline, such as being noisy in the class-rooms or amphitheatres, • 

refusing to obey, &c., or if he be frequently absent without 
reasonable cause. If a pupil does not heed the friendly advice 
of the council of order, he is called before the school council and 
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more or less severely reprimanded. Any pupil found incapable 
of following the courses with profit is requested to leave the 
school, and if he refuses he is struck off the lists, afler the 
minister's approbation has been secured. The pupil who persists 
in disorderly behaviour is liable to expulsion. 
Accounts For every* pupil an accurate account of his examination 
kept of marks and notes of conduct is kept in a ledger reserved for the 
mwks and^ purpose, and extracts therefrom are sent to parents when re- 
"^*** quested. These notes are useful not only as enabling the 

superiors of the school to form a correct judgment of each pupil's 
progress and conduct, but they also play a very important part 
when, on the pupil's leaving the school after completing his 
studies, the council of professors has to decide on the terms of the 
certificate he deserves. 
Influence At first the council of the school, when definitively classing 
of the ezBr- the pupils according to their merits, took into account only the 
mination marks obtained at the final competitive examination'^ at fhe end 
TC^Dd^and ^^ *^® third year, when each pupil had to present a project on a 
thiid year gi^on subject. But experience soon showed that a pupil who 
on there- answered correctly the questions put at the examination was 
Bolts of the not unfrequently a very indifferent pupil favoured by a lucky 
final com- chance. It was therefore decided that the average marks of 
P* * ^^' the third year should be added to those of the competition in 
appreciating the merits of the candidate. As pupils were often 
found to be somewhat negligent in the second year, it was sub- 
sequently deemed advisable to carry this principle still farther 
and take into account the marks of the second year in awarding 
the diploma or certificate of capacity, and in assigning the pupU 
his place in the list published in the Moniteur, With all these 
precautions, it is scarcely possible that there should be any great 
mistake in appreciating the merits of the pupils. 
Value This fact seems to have been well understood by manufacturers, 

attributed for most of them require candidates for employment to produce 
toloma bv ®^*^^^ ^ diploma or certificate, and as the latter is of less value 
manufac- *^^ *^® former, we every year see old pupils who have obtained 
turers, certificates only, present themselves again to compete for the 

diploma. 
Number of In order to show the proportion of diplomas or certificates 
diplomas granted as compared with the whole number of pupils, we have 
and certifi- gone over the registers of the school, and find that out of every 
t^ hundred pupils admitted :— 

Obtained Diplomas or 

Diplomas. Certificates. CeitBcates. 

In 1 829 (first year) 13 7 lo" 

1831 23 10 33 

1835 29 14 43 

1840 25 13 38 

1850 40 16 56] 

1855 30 12 42 

1857 36 20 66 

llm ^^ 15 61 

I860 50 17 67 
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The number of diplomas and certificates has perceptably in- Increase in 
creased during the last few years, although the examinations are J?™^>^ ®^ 
more severe than formerly; this increase is owing to the greater ^P^™*®* 
strictness of the examinations for admission, which can be success- 
fully x>a8»^d only by pupils who possess considerable talent and 
liave made good use of their previous opportunities. It is easier 
to get admitted to the Central School than to the Polytechnic, 
but far more difficult to obtain a diploma there than to leave the 
Polytechnic with a place under Government. At the Polytechnic 
School the number of pupils who fail at the examination on 
leaving seldom exceeds two or three per cent. 

The number of pupils admitted to the Central School in its first Number of 
year (1829) was 147, but it feU to 45 in 1832, during the preva- P^^P^^ «d- 
lence o£ the cholera, and has kept almost constantly increasing ™***^ 
since. In 1840 it was 125; in 1845, 152; in 1855, 220; and 
&om 1855 to 1863 it has ranged from 200 to 220. This last 
number is a limit we have never attempted to exceed, owing to 
want of room and other reasons. Nothing can so well demonstrate 
the excellence of a mode of teaching as the results obtained, and 
these we have set forth as clearly as we could. 

For some few years past the pupils of the Central School have Associa- 
found more diflSculty in obtaining employment, either owing to tion of ex- 
the languid state of manufactures arising from various well known PJipils of 
causes, or to an excessive supply of candidates, as for situations gfu^ 
on railways for instance. But a friendly association of ex-pupils 
was founded in 1862, which now counts 1,260 members, and has 
amassed a capital of 60,000 frs. Its object is to bring the 
school to the notice of manufacturers, to show them what 
services it may render, and thus aid the pupils in finding profit- 
able occupation. The association has already produced good 
results, and when it shall have more widely extended its opera- 
tions, will doubtless be still more serviceable. The number of 
occupations for which the pupils are well fitted is immense, but 
many branches of industry in which they could take part have not 
yet had recourse to their co-operation. When more widely known 
and better appreciated they will find employment for their talents 
to the advantage of the country as well as their own. 

Being convinced that the Central School only requires to be Evening 
more extensively known, we have diligently sought for means to receptions 
bring it more prominently before the pubhc. One of the best for the pur, 
appeared to be the opening of the spacious halls of the school for S^l^i^. 
evening receptions during the winter season, and inviting the ^g the 
attendance of persons eminent in the manufacturing, scientific, Central 
commercial, and political worlds, as well as the professors of the SchooL 
school, ex-pupils residing in Paris, and also a certain number of 
the present pupils. To render these parties attractive, we not 
only obtained the assistance of our first artists, but we also 
prevailed on some of our most distinguished experimenters, as 
Kuhmkorfi^ Dubosc, &c., to repeat in one of the halls some of 
the newest and most remarkable experiments in physics, and 
we likewise exhibited the most approved instruments and apparatus 
for the gratification of our guests. Such parties cannot, of course. 
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be given without considerable expense, but we thot^ht tKey 
would be very advantageous for a school which has to find places 
for 100 papils every year, and that a credit ought to be opened 
to our successors that they may be able to continue to do as we 
have done. 

It may, perhaps, be objected that there is no vote for expenses 
of representation in the Schools of Mines and of 'Bridges and. 
Beads ; but it must be observed that the number of pupils in those 
establishments for whom places have to be found (the outdoor 
pupils only) is very limited compared witb that of the Central 
School, and that the permanent existence of those schools is' 
secure, as their chief function is to educate engineers for the 
GJovemmentj and as their receiving of outdoor pupils is optional 
and regarded as a favour. In the schools of law and medicine 
the position is likewise different ; the youth who leave those 
schools have not to seek for a situation before they can begin to 
practise what they have learned. 

It is interesting to compare the system of teacbing at the 
Central School of Arts and Manufactures with that at the Poly- 
technic Schools of Germany and Switzerland. We will endeavour 
to make this comparison as concisely as possible. 

The Polytechnic Schools of Germany and Switzerland (Han- 
over, Brunswick, Berlin, Dresden, Prague, Vienna, Munich, Stutt- 
gart, Carlsruhe, and Ziirich), are real technical faculties. The 
Ziirich school is even more than that, since it has courses of poli- 
tical science, &c. The number of courses is considerable ; they 
are extremely varied, and for the most part professed by very 
learned and talented men. 

The pupils of all these schools are in no instance lodged and 
boarded on the premises. They are subdivided into auditors^ or 
pupils who attend only such lectures as they choose, and reg-ular 
pupils, who are obliged to attend a certain series of courses consti- 
tuting a complete technical education, such as is required for 
builders, mechanicians, chemists, &c. ; they also have to perform 
certain practical exercises in the chemical laboratory and work-i 
shops ; in some places (as at Dresden and Berlin, for instance,) 
they have to cease their theoretical studies for a time and leave 
the school to work under practical men, before they can enter 
on the concluding portion of their instruction at the schools. 
None of these Polytechnic Schools, except that of Ziirich, grant 
diplomas to their pupils. 

If we compare the programmes of these schools with thai o£ 
the Central School, we shall find them very much aHke as regards 
theoretical teaching ; but as to applications a great difference 

exists. 

• The examinations on admission are much less formidable in thd 
Grerman schools than those which the pupils of the French Poly* 
^inic School, and even those of the Central School, have to pass. 
When admitted, the pupils enjoy much greater liberty than in the 
last-xmined schools, and have not to so through so freauent 
exaxQinations, o o -x 
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JjQsHjy the pupila are obliged to attend only those courses which 
relate to the profession they have chosen. At the.Zurich school 
the discipline is nearly the same as in our schools, but^ ^s in 
Germany, the pupUs are not compelled to follow any coursei but 
those of their specialty. ., 

The question may fairly be asked whether the severe examina- 
tions imposed on the pupils of the Central School before their 
admission and during the studies are really useful. We are fully 
convinced that they are beneficial, and are persuaded that sooner 
or later they will be also imposed in the German schools as they 
have already been at Ziirich. . 

In some of the Grerman schools, and at Ziirich^ the professors are 
occupied a great many hours. In France, on the contrary, they 
give only a small number of lessons, so that they have time for 
practical studies. Although the jdiscoveries which a theoretical 
professor may make in pure science greatly contribute to the dignity 
of his teaching, the factories, machines, and works of art which a 
professor of the applied sciences has produced, have an influence 
equally great on his pupilst The confidence of the auditory is 
proportioned to the estimate in which the professor is held by 
public opinion, and this is always measured by the service ren- 
dered or the impulse given to the ideas of the time. The Central 
School has always been most careful to choose professors whose 
authority doubles the force of their words and the fruit of their 
lessons. 

ADMISaiOl? OF FOBEIOKEBS TO THE CeNTBAL ScHOOL. 

The Central School is distinguished from the other French profes- Many 
sional sdiools and from^the Polytechnic, inasmuch as it admits pupils foreigners 
of all countries on the same footing as the natives of France. It is "? *^" 
truly an international and cosmopolitan establishment. The ^^ ^^ 
number of foreign pupils has been and still is considerable. In tral School. 
Spain, Holland, and Italy they occupy high political and industrial 
positions. In Belgium they took an active part in the establish- 
ment of the first railways and have attained high positions 
in industrial enterprises, especially in those connected with mines 
and metals. . In Switzerland they play an important part ; 
England, Germany, Russia, Poland, Italy, Holland have given us - • • 
excellent pupils. The CTnited States, Mexico, ihe South Ameri- 
can Republics, Brazil, Egypt, and even Indo-China have sent 
pupils to the Central School. 

The following table will give a correct idea of the number of Compari- 
foreigners who had been educated at the Central School up to son «f the 
the Ist of January 1864 ; the total of pupils admitted was 4,560 ; nnmb«s of 
of this total there were 1,114 foreigners thus distributed among ?^^ 
the different nations : — v^^ 

Switzerland ^ . ^ - , X52. . 

Poland - _" .- - - -I 117 

Germany- - • • , - 114 ^ 

Spain - . - - r - - J04 ,, 

22925. T> 
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West Indies - - - - " ^ 

Belgium ------ ^ 

Italy - - - - - -65 

Great Britain and Ireland - - - 58 

United States of America - - - 53 

South American Republics - - - >•'? 

Russia - - - - - - 37 

Brazil - - - - - - 3^ 

Egypt, Mauritius, and Madagascar - - 34 

Holland (from Luxemburg chiefly) - - 3S 

Mexico • - - - - - 32 

Eastern provinces of Europe - - - 19 

Turkey - - - - - - 18 

East India - - - - - 14 

Portugal ------ 9 

Total - - 1,114: 

Of these 1,114 foreigners, 441 obtained either the diploma or 

the certificate. 

In opening its door to foreign pupils, who have amounted to 
about one-third the number of the French, the school not.ouly 
consulted its own prosperity, but also adopted a patriotic cburae 
ueneficial to France. No one can fail to see the advantage that 
must accrue to our country from the bonds of union formed be- 
tween these young foreigners and their French companions dniing 
the three years' study, an intimacy often ripening into li&Iong 
friendship. 

Foreign Schools founded on the Model op the 

Central School. 

Schools The Central School, like the Polytechnic, has been imitated in 

foimded in foreign countries. Several professional schools on ginular \>ase« 

foreign hsLve been founded in Belgium, Spain, Switzerland, and tlie United 

^^'^^^ States. Some of them, though taking the more popular design&* 

model of ^i<^^ ^^ Polytechnic Schools, have nevertheless adopted the system 

the Cen- of instruction followed in the Central School. In Egyp^ for in- 

tral School, stance, M. Lambert Bey established a polytechnic school, in 

which, by his own avowal, he adopted the programme of tha 

Central School with some few changes to suit the habits and 

requirements of the country. In England, after the Exhibition of; 

1851, Prince Albert also thought of founding a great indusliii 

school^ which a report, drawn up under his auspices, alleged to b^ 

indispensable for maintaining English industry at the hei^t it 

" had attained. Dr. Lyon Playfair then proposed the Paris Cenf 

School as the best model for imitation, but Prince Albert's 
was not realized. 

Without disputliig the merits t)f the schools copied fix)m 
Paris Central School, we 'feel confident that that establial 
will retain its superiority, seeing that it is situated in the 
l«ttned city of the world, -admirably placed for obtaining the 
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Tices p^* the most eminent professors, in the centre of an intellefC- 
taal-^.tu 'ement unequalled elsewhere, and within reach of 
magnii^cent museums, as well as of first-rate manufactories of 
all kinds. 

Exj^pBE Pbospects op the Centbai. School, and its In- 

FLUENCB ON THE PROSPERITY OP THE COUNTRY. 

We have given an account of the constitution of the Central Manu&c- 
School, as well as of its proceedings down to the present time : turen and 
let us say a few words as to its probable future. A considerable ^^•^.of 
number of our most important manufactories are already under §1!^?' 
the direction of old pupils of the Central School, and their num- establish- 
ber is daily increasing. Many great manufacturers have likewise mente 
sent their sons to the school. On the lists of old or present whose 
pupils we find the following names, all of high standing in the J^ ^^® 
industrial world of France : Bayvet, Binder, Biver, BeUa, Blech, ^^^^' 
De Blonay, De Bussi^res, Cail, Cheilus, Clouet-Lacretaz, Chagot, the Central 
Chameroy, Chevandier, Clemandot, Dailly, Darblay, Dervaux- School 
Liefebvre, De Vendel, Dietrich, Dollfus, Dubied, Dufoumel, 
Dufour-Martin, D'Eichthal, Farcot, Feray, Gast, Gouvy, Gros, 
Hamoir, Hartmann, Houel, Imbs, Jacquesson, Jourdain-Davillier, 
f'*'- .^lin, Laligant, Legavrian, Lemaitre^ Lesp^rut, Mertian, 
Montgolfier, Noblot, Pereire, Polonceau, Raspail, Rhon^-PereiWr 
Saglio, Sautter, Schlumberger, Schmerber, Selli^res, Sieber, 
Seguin, Stehelin, Stoeklin, Sommier, Turckheim, Zoude, Zuber. 

We have little doubt that this predilection will become general, 
and that ere long nearly all the most important industries of the 
country will be under tho managomont of the ex-pupils of the 
Central School. What immense influence they will then exercise 
on the future of a country where manufactures play so important 
' a part ! Can there be any doubt that this influence will equal 
I that which the pupils of the Polytechnic School have had on the 
progress of science ? 

Iq a point of view purely political the Central School is also Services 
destined to render great services. Its numerous relations with rendered 
I iniluential men in foreign countries cannot fail to draw closer the ^J*^ 
bon'ls which unite different nations. School in 

Nor has it been without influence on public morals and on the apolitical 
'tranquillity of the country. The number of young men who, point of 
lifter attending the courses of the schools of law or medicine more '^^^' 
pr lees completely remain without any occupation, is enormous ; 
kd a few years back the commission of the budget compliained of 
e :floating population of those schools at the very moment when 
e council-general of manufactures was deploring, on the other 
and, the small number of young men who enter on the career of 
'uBtrj with solid acquirements applicable to the difi*erent 
anches of production. These young men thus unable to find an 
ning for the exercise of their profession become a real danger 
society, and think they have a right to complain of its indif- 
ence and neglect. Among the pupils of the Central School, 
h, has opened its doors to many of these young waifs of law 

p 2 
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«iid medicine, there are very few, on the contrary, who fail to 
attain positions more or less lueratiye, more or less independeat 

We wish it^ however, to be clearly understood that although 
we attribute great importance to industrial enterprise, we do not 
agree with thoae who think that France is destined to become one 
great factory, as it were, in which every citizen should be a work- 
man. In our opinion that would be a rery wretched country in 
which the study of science should exclude the ctiltiyatioiz of 
letters, philosophy, and the fine arts ; in which the m^cantile 
spirit should extinguish everything that is great, sublime, or 
beautiful, but not practically useftd. 
rheitodiet It must not be imagined, however, that the studies of the 
of tiie Cen- Central School extinguish all the fires of fancy. They have a 
tral School greater action than is supposed on the moral sense, and develop 
^*3^ rather than deaden it. This fact would be unanimonslj s^irmed 
Sfin^oe ^7 ^^^ council, which so often has opportunities of observing the 
on the reciprocal feelings of the pupils towards each other, whether in 
montl . the school or later amid the struggles of life, and it is also well 
senfie thin aware of the respectful affection felt by the old pupils for all its 
monT^' members, an affection of which they every day receive the most 
suppied. eonvincing proofs. 

Objections against the TEACHiNa op the Central School. 

Absence of We have now to reply to sundry objections which have been 

manual made against the teaching of the Central School. 

^P^^o»8' It has been said that the pupils of the school ought to devote a 

c^btog P"^ ^^ ^®^^ *™®» ^^® *^^^® ^^ *^® schools of arts and trades, to 

intellectaal ^^^'i^^^&i operations ; that they wonld then become far more capable 

and manual of managing workshops. (It is a mistake to think that intellectaal 

labour. and manual labour can be combined without inconvenience, j !Ex:* 

perience has proved that they injure each other. It is notjabao- 

lutely necessary to be able to perform every manual operation 

oneself in order to see that artisans do their work properly (^Ottd. 

it has often been found that he ly^ho pays excessive attention to 

details neglects the general effectj^ Should it, however, be deemed 

necessary to initiate a young man in the operations of the Tvorfc- 

man, let him, on leaving the school, pass a year or two in a good, 

workshop, executing all kinds of work, and he will thus learn far 

better than by practising at school. Several pupils of the Central 

School have adopted this course with great success. Others pass 

through the Schools of Arts and Trades before coming to th^ 

Central School ; these are in general excellent pupUs^ but are apt 

to be somewhat deficient in literary acquirements. 

Impossibi- - The Central School has likewise been reproached with not 

Hty of ex- imparting to its pupils certain kinds of knowledge whicbi are 

^^^the regarded as very important by manufacturers, such, for instance, 

studies at ^ *^® rudiments of industrial economy, keeping of accounfi^ 

the Cen- general technology, foreign languages, &c. 

tral School. Without disputing the advantage of acquiring these branches of 
knowledge, we must observe that the pupils' time is abeady ao 
tttUy occupied that they cannot possibly be subjected to 



229 

dtadiesin the sehooL They most complete. their edncation in 
such matters after leaving. Tkey have acquired the art of 
Jearmng^ hut they are fat from possessing, on leaving the benches, 
everything requisite for them. The instruction even which they 
receive in the courses necessarily leaves some gaps which they 
must fill up afterwards. 

Some employers complain of the extravagant pretensions of our 
pupils on leaving the schooL We certainly do not encourage 
anything of the kind. On the contrary, we always advise the 
pupils to be content at first with very humble posts, provided 
there be a prospect of their obtaining in due time positions worthy 
oi the education they have received. Vanity is, however, a failing 
not uncommon among young men, and there is no ground for 
astonishment if out pupils are not free from such illusions. This 
defect gradiially diminishes as they get older and come to know 
more of the world. The good pupils of the Central School are 
excellent instruments in the hand of those who know how to use 
them. 

The Central School, like the Schools of Medicine and of Law, Dangers to 
receives only outdoor pupils, and the young men have, therefore, which oat- 
a degree of liberty out of school hours which has been thought ^*^' pupil* 
dangerous amid the seductions of a large city. Experience has ^!^^' 
proved that no such danger exists, because they are subject to a 
discipline far more severe than our medical and law students ; part 
of them live with their paroits, and others lodge and take their 
meals at respectable boarding schools, with which the directors 
are in constant communication. Their studies, too, are for the 
most part so attractive that they captivate the greater number and 
preserve them from dissipation, at the same time training them to 
moraJ habits more effectively than precepts, which are so easily 
forgotten. 

The terms of the school (800 frs. a year) have been thought too High 
high, and a reduction recommended on the ground that the chio^ges.of 
present charges exclude all persons of narrow means. ^ school. 

The school charges, with board and lodging added, are not 
higher for a pupil of the Central School, considering the duration 
of the studies, than for a student of law or medicine ; and the 
£ormer is far more likely, by means of his diploma, soon to obtain 
a> good position than the young lawyer or doctor. It is neverthe- 
less true that the sons of parents in very humble circumstances 
cannot inciu* the expense. But the Government and some of the 
departments have founded scholarships in favour of such persons, 
and have in some cases also given money for board and lodgings. 
The sons of rich parents, therefore, pay for their education, as 
they naturally ought, and the doors of the school are also open for 
the sons of artisans who have given proofs of the talent necessary 
to profit by the instruction. The number of scholarships is at 
present very limited, but we hope soon to see it increased. 

Historical Retrospect aud Conclusion. 

The success of the Central School is a very remarkable proof 
of the power of private enterprise. In a few years, not with- 
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standing the terrible ravages of the cholera in 1832, the Centaral 
School had so far prospered as to rank with our most usefoi insti- 
tutions. It is really astonishing that sach important resolte Trere 
obtained with so small a capittd, the total outlay not having ex- 
ceeded 200,000 fr. 

It is only fair to state that the first professors joined in the 
enterprise with a zeal which the State would not^ perhaps, 
have obtained ; for many years they laboured indefatigably, and 
were content with a very moderate salaiy, considering the number 
of hours occupied and their high professional reputation. To 
this zeal for the prosperity of the school, to the earnestness o£ 
their language, and to the sincerity of their affection for the pupils, 
were the first professors indebted for the success and durabUily of 
their work. 

With the very limited capital above stated the Central School 
has not only educated a considerable number of able engineers 
who have rendered distinguished services to industry, and have 
taken rank among the first constructors of railways, or have intro- 
duced improved metallurgical processes, &c., but it has also made 
to M. Lavall^e a profitable return for his capital Had M. li&r&Uie 
retained possession of the school he would probably have gained 
twice as much^ but in accord with [a majority of the council he 
decided, with the most praiseworthy disinterestedness^ on titans- 
fening this fine establishment to the State. We formed part of 
the minority of the council opposed to the project of transferring 
the school to the Government, basing our resistance chiefly on the 
ground that administrative forms and routine would oppose obstacles 
to improvement in our teaching. There can be no doubt that 
administrative formalities, notwithstanding the good feeling of the 
Oovernment towards the Central School, may in some cases impede 
its development. 

However, we feel bound to confess that experience has removeci 
all our apprehensions, and convinced us that large estalAi&hixieiits 
like the Central School cannot, without inconvenience, be left in 
the hands of speculators, as there would always be reason to fear 
that the excellence of the teaching might be sacrificed to the desire 
of realizing the greatest possible profits in the shortest possible 
time. Can anyone believe, for instance, that the Polytechnic 
School and the Schools of Law and Medicine would have been 
well placed in the hands of speculators ? We may be allowed to 
doubt the fact. Now the Central School is nowise inferior to 
those institutions ; it is the great school of industry.* 

Aug. Peedonnet* 

Programme op the Central School for the Year 1867. 

JFirst Year, — Analysis and general mechanice, 60 lessons. 
General physics, 60 lessons. Inorganic and organic chemistcj* 



of li^fl^^^^^''/*?®o ^J"'®/'"* ^^""^^^nce of private enterprise, the TJnhfraty 
^^Wdon, and the School of Mines, haye become necessity public estabW- 
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GO lesaons. Theoretical and applied kinematics, 24 lessons. Con- 
strnction of machines, 20 lessons. Hygienics and applied natural 
history, 20 lessons. Mineralogy and geology, 30 lessons. Archi- 
tecture, 10 lessons. Industrial drawing, 20 lessons. 

Second Year. — Applied mechanics, 60 lessons. Strength of 
materials employed in machines and constructions, 24 lessons. 
Construction and mounting of machines, 60 lessons. Analytical 
and industrial chemistry,. 40 lessons. Metallurgy, 20 lessons. 
Ciyil constructions, 60 lessons. Industrial physics, 45 lessons. 
Industrial and commercial legislation. Ceramics, 8 lessons. 
Dyeing, 12 lessons. Glassmaking. Mining, 20 lessons. 

Third Year, — Applied mechanics, 60 lessons. Construction 
and erection of machines, 55 lessons* Analytical chemistry, 20 
lessons. Industrial and agricultural chemistry. General metal- 
lurgy and metallurgy of iron, 60 lessons. Mining, 20 lessons. 
Pubhc works, 60 lessons. Steam engines, 35 lessons. Railways, 
40 lessons. Naval constructions, 25 lessons. 

In addition the following practical exercises and studies are 
reqnired : — 

itrst Year. — Various chemical manipulations. Exercises in 
general physics, stereotomy, and taking of plans. Architectural 
and topographical designs, and working drawings. Problems in 
the infinitesimal calculus, general mechanics, and general physics. 

In the course of the year the pupils all undergo 27 examinations 
on the different branches of study, and a general one at the end of 
the year. During the vacation after the first year's studies the 
pupils are expected to make plans of buildings and machines ; 
also to write an essay on the resistance of materials. 

Second Year. — ^A practical study of the flow of gases with the 
aid of an anemometer and a ventilator ; each pupil to draw up a 
paper on the sjibject. Construction with bricks, according to 
given plans, of various chimneys, a baker's oven, a lime kUn, a 
liot-air stove, &c. Each pupil to make a survey and draw a plan 
of a watercourse, and to measure the volume of water in a stream ; 
a paper to be sent in upon the details of these operations. Prac- 
tical exercises in a factory on the construction of machines. 
Twenty-seven manipulations in analyzing and assaying. Drawings 
and projects of machines and buildings. Each pupil passes 21 
examinations on the different subjects studied, besides the general 
examinations at the end of the year. During the vacation after 
tlie second year, the pupils are to visit manufactories, &c., and to 
hand to the director on resuming their studies, a diary giving a 
summary account of the studies made and the factories visited ; 
an album containing notes and sketches made on the spot ; fair 
drawings of the most remarkable objects contained in the album ; 
and a paper on questions of applied mechanics. 

T'hird Year. — ^Projects, in two series ; the first in the more 
important subjects of all the courses, and comprising four different 
studies, required from all the pupils of the division. The second 
belongs exclusively to specialties and consists of four projects on 
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BoljeetA connected witk machimm, buildings, metallurgy^ and 
cliemisiry. 

All puinIb of the third jear who have satisfied tibe reqaire^ 
ments of their diyision are admitted to this competitire project* 
The work consists of a complete study of the questions con- 
nected with a given project belonging to their specialty ; it com- 
prises numeroos drawings with written exphmations. 

The pupils of the third year undergo 20 examinations during 
its course^ besides the general ones at its dose. 
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HiSTOKIOAL SuifMART. 

In the year XI. there were three Government colleges, which 
formed what was called the French prytaneum. These colleges 
were situated at Paris (Louis-le- Grand), Saint-Cyr, and at Ckoi- 
pi^gne. In these establishments, which were under militaiy dis^' 
cipline, the pupils were taught French, the classical languages, 
ancient history, geography, drawing of the figure, and mathe- 
matics. Most of them were educated at the public expense. 

One day, the Emperor, while still First Consul, paid a Yi&it to 
the college at Compi^gne and questioned some of the elder pupils 
as to what they intended to do on leaving the college. He was 
much dissatisfied with their answers^ " The Government,** said 
he, ''pays considerable sums to educate these young men, and 
when their studies are ended none of them, except ^hose who 
enter the army, are of any use to the country. Nearly all of 
them remain at home, a burden to their families, which thej 
ought to aid. This shall continue no longer. I have just visited 
the great manufacturing establishments in the north and the 
larger workshops of Paris. I everywhere found foremen clevBr 
in the manual labour of their trades, but scarcely one among 
them able to draw the outlines or make the most simple cal* 
culations of a machine to convey his ideas by a sketch or a 
written description. This is a great defect, and I will here 
provide the means for remedying it. There must be no more 
Latin here, that will be learned in the lyceums about to be 
organized ; but the study of trades, with so much theory as is 
necessary for their progress ; by this course we shall obtain well- 
taught foremen for our manufactories.'j 

This was the real starting point and the object of the Schools of 
Arts and Trades. A few days later the Moniteur published tb.e 
following decision of the 6th Ventose, year XI. (25 th February 
1803),* " From and after the month of Germinal year XL the 

* A few months later the Paris section (Louis-Ie-Grand) was transformed 
into a lycenm on the creation of these new colleges, and by a decree of the 
15th Vendemiaire year XII., the college of Saint-Cyr was alone to bear the 
name of French prytaneum. It was afterwards removed to La Heche. 



2ds 

teaclung in ^^ Oblige of Compi^gne shall have ibr its object the 
training of workmen and managers of workshops." 

The pupils nnder 12 years of age were divided into threei 
classes, in which they received an elementary education :-^l; 
Beading, writing, and the rudiments of French grammar. 2. Con- 
tinuation of the same studies, with the four rules of arithmetic. 
3. The same studies, with the elements of geometry and first 
principles of drawing. From this college the pupils passed to 
the School of Arts and Trades, where, according to the occupations 
-which they were to pursue, and qualifications, they were distri* 
buted among the difierent workshops, as, — 1. Smiths, filers, fitters^ 
turners in metal. 2. Founders. 3. Carpenters, joiners for 
buildings, furniture, and machines. 4. Turners in wood. 5. 
Wheelwrights. In these shops they worked eight hours a day. 
There were six classes, accoi'ding to the proficiency and aptitude 
of the pupils. Only two hours per day were devoted to the study 
and to theory, including geometry, descriptive geometry applied 
to the arts, drawing and tinting of plans and machines. It 
was also arranged that those who should make great progress 
and display extraordinary talents should receive a more advanced 
education. They were to continue the same studies, and were 
-also to be instructed in the application of the principles of me- 
chanics to the practice of the industrial arts. 

Such, as regards both theory and practice, was the system 
of instruction at the College of Compiegne, which, at the close of 
the same year, assumed the name of School of Arts and Trades* 
Pupils were admitted at any age,* and at all times of the year. 
The number was fixed at 500. The Emperor, when hunting in 
the Forest of Compilgne, was very fond of visiting the school, 
and entering into familiar conversation with the pupHs. 

By an imperial decree of 5th September 1806 the School of 
Arts and Trades was removed to Chalons-sur-Mame. 
- That same year the Duke de la Rochefoucauld, t who had been 
repeatedly requested by the Minister of the Interior to visit and 

* Daring the year several notices were inserted in the Monifeur, granting 
scholarships in the College of Compidgne to the children of parents who had 
died in the army or other branches of the public service. There was a class 
or category of very young children, whose management was confided to a lady- 
governess. In virtue of a decree of the 16th Frimaire (7th December 1805), 
which adopted the children of the generals, officers, and soldiers who fell at 
the battle of Austerlitz, even children at the breast, with their nurses, were 
sent to Compidgne. 

t The Duke de la Rochefoucauld had founded at his farm of La Montague, 
near Liancourt, a small school for the children of his regiment of dragoons, 
whom he could not, owing to the regulations, get admitted as " children of the 
regiment." This school was afterwards enlarged to receive children from 
re^ments whose colonels were friends of the Duke. 

. Two non-commissioned officers taught the children reading, writing, and 
arithmetic. Those who wished were also taught trades that might be useful 
in the regiments, such as tailoring and shoeraaking. This school contained 
nearly 80 pupils (in 1791) when the Revolution came. The Duke was soon 
afterwards obliged to leave his country, and his property was confiscated. The 
Government of the day then established, in the Duke's coxmtry seat at Idan- 
court, a new military school, of which his Uttle school was, as it were, the 
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inspect the School of Compifegne, accepted the duty of inspecting- 
the school transferred to Chalons, and presided at the distribution 
of prizes there. ** He reminded the pupils," says the official journal, 
" that the idea of the establishment was entirely due to the (genius 
of His Majesty ; that the Emperor, in adopting them as his children, 
had rewarded in their persons the services rendered by their 
fathers ; he enumerated all the advantages of the institution ; he 
expatiated on the abundant sources of knowledge offered them hy 
the school — geometry, physics, chemistry, and, above all, mecha- 
nics, that daughter of the other sciences, which would some day 
assure them a social position and open to them an honourable and 
useful career." 

I will not here mention in detail all the classes and workshops 
for which prizes were then distributed, it will sufBce to Bay what 
they were in 1812, after many modifications, and what prizes 
were awarded in that year by the Inspector-General : — 

Prizes. Prizes. 

Forging - - - 2 Compass makers - - 1 

Fitting - - - 2 Cabinet workf - - 2 

Mathematical instru- 2 Wood-turning - - I 

ments.* Lock-making - - 1 

nucleus. The schools of Fopincourt, St. Martin, &c., were removed to the 
same place. The establishment thus formed was at first much neglected, bat 
was afterwards better cared for and enlarged. . When the School of Mars was 
suppressed on the 25th July ] 794, those of its pupils who chose were sent 
hitiicr, and their costume was subsequently adopted for the whole school. 

On the 8th Germinal year lY. (29th March 1796), being the Fete de la 
Jeunesse, there was a distribution of prizes at the Nalional School of Liancourt, 
and the director, M. Crouzet, then stated that the pupils were divided into the 
following classes : — 

1. Mathematics. 6. Beading (1st divisio2]> 

2. Drawing and fortification. 7. „ (2nd „ ). 

8. French grammar. 8. Tactics or military exercises. 

4. Writmg. 9. Trades. 

5. Music. 

The Duke de la Kochefoucauld, having been allowed to return to France 
some days after the 18th Brumaire was almost immediately, in honour of his 
philanthrophy and noble qualities, restored to the possession of his Liancourt 
estate, which had not been sold owing to the presence of the school. This last 
was then removed to Compiegne, about eight leagues distant. At the request of 
the Minister of the Interior the Duke consented to pay a visit of inspection to 
the school at Compiegne, and continued his visits till it was removed to 
Chalons. Notwithstanding the distance he still performed the same fonctions, 
and was appointed Inspector-General, but without a salary, accepting only his 
travelling expenses. He held this office till his dismissal in 1821, taking great 
interest in the prosperity of the schools, and also exerting hunseif to iind 
situations for the boys when their education was finished. 

The Duke de la Rochefoucauld was not the founder of the Schools of Ajrts 
and Trades, but he was at least their benefactor and protector, and he may 
almost be regarded as one of the founders, as his little school at the farm of 
Za Montague led to the establishment of that at Liancourt. 

* Including philosophical instnmients. 

t The school made furniture for the Crown until 1841 or 1842. This work- 
shop also executed a good part of the furniture for which a gold medal was 
awarded in the Exhibition of 1824. On that occasion liOuis XVIII. highly 

commended a fiower-stand, with gUt bronze ornaments, which were also cast 
. at the school. 
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Wheelwrights' work* - 2 FoundingJ - - - 1 
Clock-makingf - - 1 Chasing § - - .1 
Joiners' work - - 2 File-making - - 1 

There was also at Chalons, until 1814 or 1815, a small spin- 
ning-mil], worked by a water-wheel. When this was suppressed 
the director of the workshops took the machinery on his own 
account, put it upon the school premises, and worked it bj horse- 
power, 10 or 12 of the pupils successively minding the spinning, 
but it was not kept up long. 

The course of instruction was arranged as follows : — 

Mathematics. Ist Section. — 1. Descriptiye geo- 
metry 
2. Statics,three series 
or classes 
„ 2nd Section. — Elementary mathe- 

matics, -three series 



1 prize. 
3 prizes. 



Grammar. 
Drawing. 



1st Division 
2nd Division 
Of the figure 

Elements 
Tinting . - 



or classes 
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- 3 

- 2 prizes. 
- - - - 1 prize. 
2 prizes and 1 grand prize for 

drawing from the round. 
2 prizes. 
2 prizes, and 1 grand prize for 

drawing machines. 

This system of work in the workshops and the school, which 
was afterwards justly criticised, attained the proposed end of 
enabling the youth adopted by the State to earn a livelihood. 
It fitted them to become foremen and overseers in the trades 
they had learned at school : and the higher theoretical instruction 
given to the more talented pupils allowed them to promote the 
progress of the manufactures to which they devoted their atten- 
tion. 

But it will perhaps be asked how could it lead to progress in 
^he arts of the cabinet-maker, the wheelwright, the chaser, and 
the locksmith, or, indeed, of the filemaker ? One must remember 
the state of industry at that time and the ignorance of artisans 
in general, and it wUl be seen that drawing might be of some use 
even to the four trades just mentioned. Even the apprenticeship 
to file -cutting was not then so very ridiculous, as in the veiy same 
year 1812, we find the Sub-Prefect of Beauprdau, at the first distri- 
bution of prizes to the pupils of the school there, complimenting 
them on having supplied the country with new and improved tools, 
and especially with better files for the use of lochsmiths. 



* A considerable number of baggage and ammunition waggons were made 
for the anny in tiie late wars of the Empire. 

t Town and church clocks, which were much esteemed. 

f For or^nary iron castings and bronze ornaments. 

§ Modelling of the figure and of ornaments Ccontinned till 1841), chasing 
and gilding. Until 1843 there was a master for modelling, and many pupifi 
attended his lessons voluntarily. 
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Haying thus mentioned the sehool of Beaapr6an I may here 
add, ttk&t it was founded pursuant to'a decree of Ist Korember 
1811. At first the pupils did not exceed 150. The Emperor 
was undoubtedly influenced in the choice of this locality by the 
Ticinity of La Vendue, which he was anxious to see adYaneiog in 
the path of progress, and thus become attached to his Govern- 
ment, as also by the near neighbonrhood of Chollet^ and of 
manufactories to which the school might be useful. M. Molard, 
the director, several professors, and \ a numba* of pupils, were 
sent down from Chalons to form the first nucleus of the schooL 
The results obtained during the first year were such that the 
sub-prefect, as I have already stated, highly complimented both 
teachers and pupils. In his speech we find the following passage : 
** With such an organization your rising [school advances rapidly 
towards its object ; our manufacturers there find useful recruits ; 
our workmen of every kind new and improved tools ; our lock- 
smiths especially are supplied with better files ; the towns with 
fire-engines, &c. In mathematics your efforts are satisfactory, 
and in drawing the examinations and the public exhibitions have 
brought to light promising talents." 

This school, which had also its workshops, was still improving 
its organization when, on Napoleon's return from Elba, the in- 
surrection in La Vendue compelled its removal to Angers, where it 
has remained ever since. It was also proposed that a third school 
should be established at St. Maximin, but the project was never 
realized. In the imperial period, notwithstanding that so many 
of the pupils entered the army, the schools rendered good ser- 
vice to industry. The grateful ex-pupil Xavier Jourdain, the 
benefactor of the Chalons school, is a living proof o£ this fact. 
The pupils of the school of Ch3,lons also played their parts aa 
patriots in defending France against the foreigner in 1814 and 
1815, They served as gunners, and fought at the very gates of 
the town. 

The Eestoration still maintained the Schools of Arts and Trades. 
A royal decree of the 26th April 1817, orders the continuation 
of the schools of Chalons and Angers " both on account of the 
object they have in view, that of training overseers and workmen 
skilled in the practice of the industrial arts, and for their organiza- 
tion. The workshops of different kinds are to be kept in active 
operation. Drawing, and the elements of theoretical knowledge 
applicable to the arts are still to be taught there. The number 
of pupils kept, wholly or in part, at the expense of the State is 
fixed at 500, of whom three-fifths are entirely gratuitous, one- 
fifth pay a quarter of the school charge, and the other fifth one- 
half." No change was made in the practical or theoretical studies. 
The rest of the decree relates to the organization and to the stafi^ 
with very few details. 

But industry required to be developed, especially the branches 
dependant on machinery, which, amongst us, was still in its in- 
r^^-ifioP^^^ remember the state of the manufactures in 1825 
ana 1826. It was indispensable to do something to help them. 
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and the great desideratum was educated workmen. The object of 
our schools was no lon^r to rear from tibeir very cradles the 
children left fatherless by the works of the Empire ; their present 
business was to communicate to the greatest possible number of 
intelMgent youths the benefits of an industrial education. 

A royal decree of the 31st December 1826 completely changed 
the organization of the schools, bringing them up to the level of 
present progreasy and giving them facilities for adopting further 
improTements. 

The following is a brief abstract of the more important rega" 
lations : — ^^ The course of instruction shall henceforth be limited to 
four years. Pupils are to be admitted only once a year, and 
a^ker examination." 

The conditions are not very hard ; but what was the state of 
primary education in the provinces at that time and for years 
afteiwards ? Candidates were only required : ^' To be. able to 
read and to write correctly, and to know the four first rules of 
arithmetic." This was not much certainly, but still the principle 
of competition was introduced. 

^' Candidates must be thirteen years of age, and not above 
seventeen. Every department retains its right to send three 
exhibitioners ; one without any chaise, the second to pay on^ 
fourth of the charges, and the third one^half. The Society of 
Encouragement also retains its privileges in this respect. The 
number of pupils is limited to 600, of whom 400 are to be at 
Chalons, and 200 at Angers. Two-thirds of every day are to be 
devoted to practice, and and one- third to theory. The trades 
taught are those of the wheelwright^ carpenter, and joiner; 
blacksmith, filer, fitter, turner in wood, turner in metals ; moulder, 
iron-founder, brass-founder.'' 

^^ The theoretical studies are, in the first year : writing, French, 
^*anmiar, and arithmetic. The following years : geometry and 
trigonometry ; descriptive geometry with its various applications ; 
the elements of physics and chemistry applied to industry, and 
the mode of ascertaining the strength and resistance of building 
materials. Those pupifs whom the board considered worthy 
were allowed a fifth year of study.* Ten pupils of the last class 
might be placed out as apprentices at the expense of the State in 
large manufactories to complete their instruction. Figure 
drawing is suppressed, but the drawing of machines and ornaments 
as well as Wanting is continued." 

The above extracts show that the change was complete, but 
nothing less would have sufficed to realize the olbject of the Schools 
of Arts and Trades, owing to the rapid progress of industry at that 



* ThU supplementary ywr, reTiyed in 1848, as well as the t^prentices^p 
at the public expense, has not been very successful. The pupils have deriyed 
but little adyantage from it Those who, at rare mteryals, still apply for it, 
geldom complete their year, notwithstanding the adyantage of instruction in 
one OT more workshops. As a general rule those pupils do best who follow the 
ordinary coarse and woik for Hkear tiving as soon as their i^prentieeship is 

ipleted* 



288 

time ftad in the years following. Nevertheless, in 1832, notwith- 
standing the services rendered the schools were attacked as being 
behind the time. 

After the revolodon of 1830, they had been again pat under 
military discipline, subjected to drill, &c., and the Chaloiis school 
especially, of which a retired officer, General Saint-Hemy, was 
appointed director. Owing to this change the impulse given by 
the royal decree of 1827 almost ceased to have any effect, hut the 
schools being zealously defended, especially by M. Charles Dupin, 
were kept up with certfun modifications which adapted them more 
completely to their purpose, and were destined to render them 
eminently useful. 

Indeed, what ought the Schools of Art and Trades to have been 
at that period ? — ^A kind of polytechnic schools for mechanical 
industry, which can make but Jittle progress without theoretical 
knowledge. 

The pupils were therefore compelled to study the sciences, and 
alEK) to practise those manual operations which were to give 
them a kind of general preparation for the occupations of the 
various workshops among which they would be dispersed after 
the close of their studies. It was found necessary to neglect those 
industries in which the theory taught in our schools could find no 
useful application, such as the craft of the wheelwright^ carpenter, 
and joiner, which can easily be learned by an ordinary apprentice- 
ship; the workshops of the school might thus be reduced to four 
all of which are directly connected with the construction of 
machinery. 

This change was effected by a royal decree of the 23rd Septem- 
ber 1832, which established the school very nearly on the same 
footing as at present. There was no alteration made as to the 
number of pupils (600), in the school charges (I,500ir. a year), in 
the age of admission (14 to 17), or in the exhibitions. 

The labour in the workshops was confined to founding in iron 
and brass ; turning in wood, and pattern making for castings and 
parts of machines ; forging in the rough, and fitting and putting 
together of machines. A board of examination for admission is 
named in each department of France, and the examinations take 
place simultaneously in August The programme of admission 
received one addition, which is, that the candidate must have 
served a year's apprenticeship to one of the trades taught at the 
school. The departmental scholarships were granted by order of 
merit on the list of each Department. The board places those 
candidates first whose acquirements are not limited merely to 
reading, writing, and the first four rules of arithmetic. Seventy- 
five certificates entitling the holder to a reduction of one-fourth 
of school charges were to be divided among the department, as 
an encouragement to the pupils, according to the place they obtain 
on the list of the school (two-thirds for Chalons and one-third 
for Angers). The workshop prizes, founded in 1825 by a legacy 
producing 3,000 frs. a yeai-, bequeathed by Mme. Leprince, were 
confirmed. The length of the studies was reduced to three years, 
while the theoretical studies remained nearly as they were. Exa- 



239 

minaidons for classing the pupils according to their proficiency 
must be held twice a year in each school, and prizes are given at 
the close of the year : those for pupils about to leave the school 
are silver medals. Pecuniary encouragements were also awarded 
to such pupils as the minister might think deserving, but they 
were not to be given till the next year, and on the production of 
certificates, showing that the holder is following hb trade and 
stating the position he occupies^ The prizes of the Government 
were not given to pupils for their progress in any special branch, 
but for general proficfency in all the subjects taught at the school* 
A standard number of marks for each subject according to its 
importance was established. Manual labour was to be taken into 
account as well as the theoretical studies and drawing. 

But to permit of this extension of practical instruction, suitable 
workshops were necessary. They were accordingly undertaken 
at the expense of the schools, first at Chalons in 1838, by M. 
Vincent, the director, who gave the first impulse (at the risk of 
leaving his successor some little financial embarrassment). They 
were commenced somewhat later at Angers (when M. Dauban was 
director), and the number of pupils there was then increased to 
300. Subsequently the Grovemment interrened, and the works 
were pushed on rapidly, and on a scale sufficiently extensive to 
meet all requirements, at least for the time. 

In 1S41 the two schools were placed on a footing of perfect 
equality as to the number of pupils which was fixed at 300 for 
each. But as this number soon became insufficient, it was con* 
sidered desirable to found a third school. As the first two 
schools were in the north and centre of France, the Grovernment 
decided on having the third in the south. It was first thought of 
choosing Toulouse for its site, to which town it had been proposed, 
in 1823, to remove the Ch&lons school, but the preference was 
ultimately given to Aix in Provence, within easy distance of 
Marseilles and Toulon. This third school was established on the 
same footing as the other two, with 300 pupils, and the same 
studies both theoretical and practical. 

After February 1848 the schools were nominally submitted to 
military discipline ; the first division was exercised in musket drill, 
but only during play hours. In October, however, the arms were 
withdrawn, and the usual studies were continued with great ardour, 
as before. During this same year the inspection was confided to 
General (then Colonel) Morin, who introduced some very bene- 
ficial modifications in the courses and the drawing lessons. 

In the programme of the mathematical courses, the most im- 
portant addition was that to the course of industrial mechanics, 
which, taking advantage of the improvements effected by General 
Morin himself in that science as first taught by General Poncelet 
in lectures to the workmen of Metz, became more practically 
useful and embraced a wider field. The course was terminated by 
dynamometrical experiments, made in the presence of the pupils, 
with regard to traction and the work of machines. The use of 
the sliding rule was introduced in the three divisions. Drawing 
of details of machine were made from models obtained fix)m the 
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wMkshopB of Uie best meehftnical engineers in Paris, all in Unoftr 
ighwmg, aa in actoal pnictiee. The tinted drawings of tl^ third 
year were made on improTed ^stems* Tbe making of pnc^^ta 
of. factories and of imp<»rtant macltined was ab^ndon^ and j^e- 
placed bj drawings of machines with detailed caloulatieas 0f the 
principal parts. To teach plan 4rawiiig, practical progreaeWe 
eoaeroisea were performed everj year by the pupils. 

The decree of the 19th December 1848 sanctioned the ^xiatevtee 
of the schools, their mode of instrnction and their orguiizationy as 
well as the yariona exhibitions given by the Gro?ermneni. It 
also regulated the conditions of admis^ion and the boards chfqrged 
with the examinations in each department* It ftirther GQnj&rmed 
the minimum of age, which for some years past had been fixed at 
16,^experienoe having proved that boys of 14 were not sufficiently 
developed to bear the bodily and mental fatigue of gmng throligh 
the whole course of instruction in three years* The qualifications 
for admission, which^ considering the minjmnm of age (^now- 
raised to 15), and the progress of primary instruction wera \>j 
no means a proof of capacity (reading, .writing, and the first four 
rules of arithmetic) were altered so as to become a real test of tine 
capacity of candidates. These quaUfications were henceforth ixf 
be : reading, writing, orthography, practice and demonstration. o£ 
the first four rules of arithmetic, fractions, and the decimal 
^stem ; geometry, so £ftr as regards plane surfaces. 

In addition i^so to the oral examination, there were introduced :. 
problems in arithmetic and geometry from dictation; linear drawing 
or drawing of ornaments ; and an exercise in the manual labour 
of the trade to be learned, performed isx the.presencc^ of a practical 
man. As already stated, the duration of the studies was fixed at 
three years, but a fourth year for improvement was allowed, aa 
a reccMnpense to ten pupils in each school, chosen from those, who 
had obtained a workshop prize, or one of the lv» medsbls, (I hav^ 
previously stated in a note that this fourth year. led to no. good, 
results.) The rewards in medals and money prizes were ixkam-> 
tained as well as the workshop prize founded by Mme. Xieprince 
for Chalons and Angers. The 17 th article regulated the teaching 
staff, with the salaries and progressive increase at intervals of ^ve 
and ten years. 

. Such is the rath^ long chronicle of the Schools of Arts and 
Trades fr<»n their origin to the present day. It may be thos 
briefly resumed. 

The schools founded to train educated workmen and overseers ia 
tibe industrial arts, and also, at. fixst, to bring up the orphans of 
soldiers in a trade by which they might get a livingy have beesk 
successively modified so as to keep pace with the progress and 
development which time has wrought Ln industry. They have ad- 
vanced in theory and practice as occasion requires, and have ^ 
I^st come to be more especially applied to genen^ mechanical 
industry, for which theoretical knowledge is indispensable. 

I will not conclude this sketch of the, schools without remarking 
that they have received marks of interest from aU the ^soveir«igiia 
who have ruled, over France since Nappleon I., and also fron the 
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princes and princesses of their families. The school of Chalons 
was visited by the Duke of AngoulSme in 1817 or 1818, then by 
Charles X. on his coronation at Rheims, and on the same occasion 
by the Duchess of Angouleme and the Duchess of Berri. In 
after years, King Louis-Philippe, accompanied by two of his 
sons, also yisited it, but incognito, and subsequently the Duchess 
of Oi'leans, on her arriving in France. The ministers Cunin- 
Gridaine, in 1842, and M. Dumas, the illustrious chemist, in 1850, 
likewise paid a visit to the school, and testified the interest 
they took in such institutions. The school at Angers was also 
visited by the Duke of Angouldme in 1824, and by the Duke 
and Duchess of Nemours in 1843. 



The Pbesext Osganization of the Schools of Arts and 

Trades (1864). 

We now proceed to give an account of the studies, theoretical 
and practical, of the time devoted to them, and of the methods of 
teaching. This will oblige us to enter into rather long details. 

The pupils are admitted after examination, raid once a year 
only, on the Ist of October. The instruction extends over three 
years. Sunday is the only day of rest ; there is no holiday or half- 
holiday on Thursday. There is no time lost ; and the pupUs are 
accustomed to the life of the workshop, by being fully occupied 
six days per week from the time of entering the school. Five 
hours and a half are devoted to theoretical study and seven hours 
to practical work ; in all twelve hours and a half. 

The theoretical study is divided into two parts, four hours and a 
quarter in the morning and one hour and a quarter in the evening. 
The early part of the day, when the head and ideas are fresh, 
is chosen for the mathematical lectures and interrogations, and also 
for drawing. There is little study properly so called in this 
portion of the day. The evening sitting is more especially em- 
ployed in study. The grammar and writing classes are interposed 
between the two sittings, so as to make the best use of the time. 
The practice in the workshop is divided into two equal portions 
(from ten to half-past two and from half-past three to seven), 
separated by the dinner and the playtime after it. This inter- 
ruption of the manual labour rests the body, as the work itself 
rests the mind for the evening studies. The pupils rise at a 
quarter past five and make their own beds. 

The whole school is divided into three classes (or years of 
study), each having its own professor of mathematics or mechanics 
and of drawing. There is also a professor of grammar for the 
three divisions, and a professor of writing for the first two years 
only. The chaplain, in addition to the performance of divine 
service, gives a lecture every week in religious and moral 
inBtmction. 

I have heard persons dispute the utility of the grammar and 
wiiting lessons for our pupils, who ought to know those branches 
when admitted. But does not the orthography of school boys 
require to be kept up by practice, and are they all adepts ia 

22925. Q 
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spjeUing? As for writing, they acquire a better hancL ftt 8cho<d, 
and in the laat half of the second year thej have to practioe in* 
dostrial book-keeping. The progress made in these two^braaehes 
prove their utility. 

In mathematics, we haye 'not, properly speaking, any methods 
p^^^iy to the schooL In their lessons the professors go. straight 
to the object in view witliout noticing any of the subtilities of the 
science. But numerous applications exercise .Hie pupils' minds 
and fix. the principles in the memory, by showii^ their utility ». 
In the interrogations the boys are stimulated to answer promptly* 
BobiUier's geometry, composed expressly for our school, is es- 
sentially simple and precise ; for d^criptive geometry we follow 
Theodore Olivier's method and notati on ; for mechanics the spirit 
and method of the course of MM. Morin and Tresca, abridged. 

' Th ihe Arst yiear the professor goes rapidly through the pro- 
gramme of admission, thus systematizing the different metiiods 
Itamed elsewhere before proceeding with the same subjects. He 
follows his pupils through the two years of mathematics proper, 
during which, he teaches. them : arithmetic, algebra, as far as and 
iftcluding quadratic equations, elementary geometry, comprising 
mrves of the second degree demonstrated geometrieally, plane 
trigonometry, the elements of descriptive geometry and cinematics 
or gecMmetrioal medlianics. 

• .In the third year a professor teaches industrial meehanios, 
including hydraulic machines and steamfengiaes; of physics, 
the'pdncipal general elements, and in considerable detail; lastly, 
a few elements of chemistry, the nomenclature, and what bears 
more especially (m materials. iNnmerous practical applications 
varied for each pupil exercise the pupils in mechanics. The 
repetitions or interrogations are made by the profe^ors and by 
foremen of the worktop. 

Drawing is taught very simply. In the first year tlie pupils to 
get the free use of their hand, make designs with the drawing pen 
comprising all the principles of symmetry of joining curves, &c., 
which they will require later when they come to draw machines. 
Most of these exercises are taken from architecture, of which the 
pupils also learn some of the elements. For this part onlj*, the 
diawings are copied from models. Greometrieal drawings, designs 
of joints in carpentry and joini^, dbmentary exercises in draw* 
ings tinted with Indian, ink and dull colours, as w^ as two 
drawings of plans complete the first year's studies. ■ 

:.In the second year firstvthe elements. of machine drawii^f next 
Qome, in the hours of study^ working drawh^ of descrlpizve 
geometry, which require the most ligoreus accuracy. QnTea^^j^i^ 
this point the pupils having acquired neatness, clearness, aecwacyv 
and .pre6ision, i^ould bQ able to draw. well, i They inunediat^ 
appbf thjsse. principles toU th^ geometrical drawing of machines, ^«f 
gearing, &c. In this second year, the pupils in the workshops^ in 
their drawing lessons, mike sketches of tools and vari<»is nuudHHes 
to scale 'with dimensions given. In the third year they make 
drawings of machines and those relative to the lectures on me* 
chaaics.: :They also tcaldidate, the principal parts of the mao^iM 
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&ey represent, lliej oondade with making drawings 
in plain tints. 

I have been thns particular respecting the drawing in order to 
show that this graduated method is at once simple and nataraL 
The complete coarse of drawing in the three years comprises 
horn 100 to IIQ designs or working drawings. The professors 
of drawing also teach by a few progressiye lessons every year, 
the principles oi topography. These same professors execute, in 
the office of the engineer of the works, the projects and detafls of 
machines to be oonstmcted in the workshops. Coirvaleacent 
pupils, after hurts or iUnesB, take part in these designs during 
the workshop hours.' 

PRAcncAL Instbhotiok. 

One third of the pupils are distributed in the preparatory work- 
shops, that is, from 25 to 35 pupils in each of the three : the 
pattern shop^ the foundry, and the smithy. The remaining two- 
thirds, amounting to about 200, work in the fitting shop. 

The Pattern Shop, — The pupils begin with making simple 
patterns with boards, then each learns to execute all the different 
joints used by carpenters and joiners ; next come patterns for 
founders (proceeding to the most complicated and most difficult), 
gearing ^straight or bevilled, with or without mortising), cylinders^ 
and frannework for steam engines, &c. The pupils also make, but 
only as exercises in the handling and cutting of wood» and accord- 
ing to the demands of the country, articles of furniture, wood- 
work for churches, pulpits, &c., more or less ornamented. 

The Smithy. — They begin with welding scraps of old iron into 
masses, and making tongs and other tools used in forging ; they 
next forge small articles for exercise in filing and fitting, and 
then parts of machines, from the simplest to the most com- 
plicated. In the third year the pupils leai*n to use the steam 
hammer. 

The Foundry.— They begiu with plain castings of balustrades, 
palissades, medallions, and the simpler parts of machines ; and 
then, as an exercise, in detached ornaments, before executing 
them on a large scide, the pupils make small busts, statuettes, &c. 
As a general rule, in this workshop, as in the fitting room, and at 
the forge, they begin with practice entailing but little expense of 
material. By degrees they come to the framework of machines, 
and the casting of large wheels, either with cogs or with mortise 
holes to receive wooden cogs ; and, lastly, to the casting of steam 
cylinders, &c., according to the orders to be executed. More 
carefully executed statuettes of a larger size, Joan of Arc, La 
Tour d'Aiivergne, the Magdalen, &c, give them some idea of 
artistic mbuldmg which the school of foundry does not indeed 
profess to undertake, though such castings have occasionally been 
made there.* Most of the statuettes are executed in ordinary 

* The school of Angers cast, on the lOth Aogast 1661, the bronze statue of 
the Duke de la Kochefoucauld, which has been erected in the public square at A I 
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east iron, and therefore cannot be ornamented with the chisel 
All the operations of the workshop are performed by the pupils 
themselves, as making the moulds, charging the furnace, working 
the cranes, casting, paring and trimming. 

The Fitting Shop. — The pupils begin with simple pieces of 
regular forms, requiring great attention to symmetry and preci- 
sion, and for that reason very instructiye. For instance, they 
first make two small iron straightedges perfectly true in CFery 
sense, then two squares accurate in every respect ; next, with a 
piece of wrought iron, they make a regular quadrangular prism, 
and from it an octagonal prism ; or a right cylinder, to be after- 
wards turned into a hexagonal prism, &c. After this they make 
various kinds of compasses, hand and claw vices, keys for screws, 
ratchets, &c., then bow-lathes, bench vices, pulleys, and lastly, all 
the different parts of machines, according to orders on hand, 
machine tools, steam engines, &c. 

The general principles ai*e : — 1. To make, as a general rule, 
only one piece or the same kind, in order to know how to execute 
the greatest possible number. 2. To do all work, as far as prac- 
ticable, by hand, and with the simplest tools. 

The object is not to get as much money as possible by making 
the same thing over and over again, but to learn how to Avork 
well at all kinds of things, so that the pupil may be able to tarn 
his hand to any branch of his trade where he may Bad an 
opening, and to fit him for entei-ing any workshop, large or small, 
with a good store of practical knowledge. After one year's work, 
at most, in any specialty, a clever pupil will acquire all the rapidity 
of execution common to good workmen. 

The machine tools, planing, mortising, and filing machines, are 
seldom used by the pupils till they can work well with the hand ^ 
but the less skilful always have the advantage of seeing these 
machines in use, and having been obliged to make drawings of 
them mu^t be well acquainted with their principles. Each pupil 
has a vice to himself, and at each bench there are pupils of all 
the three divisions, that the more advanced may teach the juniors. 
There are also in each shop one or two workmen as examples for 
the boys, and they are also employed when required to put np 
the machines made at the school for private manufacturers. 

The classing of the pupils according to merit, which, as already 
stated, takes place twice a year, is decided according to the 
entirety of the studies, theoretical and practical, and the same 
number of marks is allowed for the practical part as for all the 
theoretical studies. The classification made at the end of the year 
is followed by a distribution of prizes to the most deserving. 
These prizes, for the second and third divisions, consist of 
books on science or industrial art which may be useful to the 
pupil for his studies or after leaving the school. For the first 

Ldancourt This statue, 2 m. 80 c. (9 ft. 2 in.) in height, modelled by 
Mandron, the well-known sculptor (himself a pupil of the school of Angere), 

Sl«^ ?*i?^S P^li^® ^^*^ *^« "^^8* complete success, by M. Biease, tiie 
"^•gRT of tte foundry, and a pupa of the school. 
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division (the pupils who Are ahont to leave) the prizes are sUver 
medals, bearing the words : School of Arts and JVades — Reward^ 
and the pupil's name engraved. 

The maximum of medals is 15 for each school. A sum of 
money is sometimes added to give the pupil a start in life, but 
this is never paid till the following year, and then only on con- 
dition of the claimant's produciug certificates that he has been 
working at his trade for the past 12 months. Each first workshop 
in the schools of Chalons and Angers receives, provided it attains 
the required standard of merit, the prize founded by Mme. Le- 
prince, amounting to one-eighth of 3,000 fr. or 375 fi\ for each. 

At Chalons also, ever since 1863, there have been awarded 
three prizes of honour, founded by M. Xavier Jom*dain, manu- 
facturer, of Altkirch, as a testimonuJ of his gratitude for the edu- 
cation he received at the school, to which he attributes most of 
his success in life.* The first prize is a gold medal worth 300 frs. 
and a sum of 1,000 frs. ; the second, a similar medal, and 
500 frs. ; and the third, a silver medal, with 400 frs. These prizes 
are awarded to three pupils chosen from among the first 15 on 
the list, regard being had to both study and moral conduct. 

As my extracts from the decrees and regulations bore chiefly 
on the organization of the studies I will here add that each 
school has an annual grant with which it must meet all the ex- 
penditure, not only for the teaching staff and management, for 
the board and other outlay on account of the pupils, but also 
for materials and tools for the workshops, for the clothing of the 
pupils, and for the repairs of the buildings* The school has 
nothing beyond this grant. The receipts for the board of pupils, 
and for clothes, as well as the proceeds of the sale of things manu- 
factured in the workshops belong to the State. 

On the Uhlitt of the Schools of Abts and Trades. 

We have now to say a few words on the utility of these 
schools (though it is very generally admitted), and to answer the 
question, are they appreciated by the mass of the working classes ? 

They receive every year from 300 to 315 pupils (the average 
for the last four years is 312). The number declared admissible 
was 681 in 1863. 

The number of candidates throughout France I am unable to 
state, but if we calculate on the data supplied by Paris, which 
had, for the present year, 125 candidates, of whom 48 were 
declared admissible and 25 were admitted, we should have for all 
France, taking the admissible for the basis, 1,700 candidates; 
talking the admitted as a basis 1,560 candidates, that is, between 
^ve and six times the number of admitted, or let us s&jfour times. 
Admission to the Schools of Arts and Trades is therefore not only 
desired but most eagerly sought for. 



* M. Xavier Joordain has also founded three scholarships at Ch&lons or 
boys of his native place. 
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Bat do tbe papilB^ on leaviiig the schoolsy^readily find skimtldBB^ 
and at renumeratiye wng%s ?— According to a returti of iM 465 
pupils who left the schools in 1861 and 1862, after ocmpletaag 
il&eir atucKes, they occupied 12 tnonths i^erwatdg, the foUowuig 
ponitions :-^ 

Arenge Wages. 

Per Day. PcrToir. 



188— 3fr.75c.to4fr.35e. l,163fr. to 1,350&. 



Yarioos workmen, orer • 

Men, focemea, fittera, 

monlden, mountera, 

&c., in diyers factoriea 

and workshopa - - 110 
Varioai irovkmen, over- 

■eert, finremen,monld- 

era, fittera, &o., on 

nilwaya - - - 78^ 
5 with ttidr fatherg, 6 in spin- 

fling milLi - - - - 11 
Plattem deaipera for 1 

inanofcctoriea - - 88 [ ^^^^3 ^ 90 c. to 4 fr. 65 c. 1,210 ft. to 1,441 frl 
Draughtsmen for rail- C 

waya - - - 77J 
En^neera of the Imperial 

Sayy or of the Meaaageries 

Lnp^rialea - • •47 
Roada and bridgea— road snr- 

Teyors - - - - 22 
Army ----- 4 
Central school - - - 1 
Position nnknown - - 22 

Dead . - - - 3 

Not employed - - - 2 



1,000 fr. to 1,400 fr. 



Total 



- 465 



This return shows that the pupils, from their very entrance 
on active life, are usefully employed for the general good, in 
factories, workshops, railway establishments, in the navy and 
navigation companies, in the bridges and roads. Two only were 
known to remain without employment. As to the earnings of the 
great majority 3 fr. 75 c. to 4 fr. 35 c. for mechanics, and 3 fr. 90 c. 
to 4 fr. 65 c. for designers, seems very fair wages for young men 
of 19 to 21 years of age. I know one, not comprised in the above, 
who was earniDg 6 fr. a day as a fitter, only 12 months after * 
leaving the school. 

But these young men only one vear after leaving school, 
cannot, of course, have rendered any but unimportant services to 
industry. We will now proceed to show, by mentioning the 
nonourable positions attained, after a longer lapse of time, 
how successful many of them have been^ We find these data in 
the list of the society of ex-pupils of the Schools of Arts and 
Trades. It must be observed that here we are not speaking of pupils 
who have just left the schools, but of those ^ho have been en- 
gaged in the active business of life for four, five, and even twenty 
yeara or more. Many of them are settled m Paris. There is 
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scfirC^ly'liSM^ workman among "fBeln^^ very small number 
who may still remain in the humbler position haying neither 
time nor money ta devote to this society. 

Deoontod; 

Heads of establisbments working on their own ac- 
count (construction of machines, apparatus of all 
kmds, and iionrworks, fonnderies, &c.) 
Spinning mill owners - . - - . 

Ci^l and mechanical engineers - * - 
Directors, heads, and professors in schools of arts and 
trades ----•« 

Employed in yarioos manofiustures as cbie& of work- 
shops, foremen^ &c» ...... 

Railway ofBcials and workmen - ' - 
Designers for mannfkctorers - - - ' - 

Chief and assistant engineers of bridges and roads 
Master engineers and marine engineers - - - 

Various indnstries - . ^ • - - * 

Not in trade, six heing in the amy and foor artists 

Totals - - - - -644 22 



106 


% 


4 


1 


71 


e 


9 


3 


140 


1 


159 


5 


78 





20 





6 





SI 





30 


4 



Among the ex-pupils of all ranks there are 18 who have been 
decorated solely on account of their professional eminence* 



Z^ist of the Officials of one of the Schools^ with their Salaries 

^c. :— 



Officials. 



On 
entering. 



1 Director - - - 

1 Engineer of Works - 

I Treasurer - - - 
1 House Steward - 

1 Chaplain (Catholic) - 

1 Professor of Mechanics 

2 „ of Mathema- 
tics. 

3 „ of Drawing - 
1 „ ofGrammar 

1 „ of Writing - 

1 Overseer of fitting 

workshop. 
3 other Overseers - 

5 Foremen fitters - 
3 Foremen for the three 
other workshops. 

1 Adjutant of Ist class - 
If of 2nd class 



francs. 

5,000 

3,000 

2,200 

1,700 

2,000 

2,000 
2,000 

2,000 
1,400 

1,200 

2,000 

2,000 

1,700 
1,700 



2,200 
1»300 



Salaries. 



After 
S years. 



francs. 

5,500 

3,500 

2,500 

2,000 

2,000 

2,500 
2,300 

2,800 
1,800 

1,400 

2,500 

2,300 

1,900 
1,900 



2,200 



After 
10 yean. 



francs. 

6,000 

4,000 

2,800 

2,000 

2,000 

3,000 
2,500 

2,500 
2,000 

1,700 

3,000 

2,600 

2,000 
2,000 -< 



2,200 
1,300 



Observations. 



Incladiiig 300 fr. for 
a lodging. 



If librarian, 400 fr. 

in addition. 
Professes industria 

book-keeping. 



The foremen, hearing 
repetitions reorive aa 
indenmity of 250 fr. 

Inall(10 years) 2,250 
fr. 

With clothes an4 
board. 
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Salaries. 




Officials. 


On 
entering. 


After 
6 years. 


After 
10 years. 


Obserrationfl. 


1 IMrectoi^i Secretary, 
tnm 1,700 fr. to 
3,000 fr. 

1 Store-keeper, from 
l,600fr. to 2,000 fr. 

2 Book-keepers, from 

l,400fr. to 1,700 fr. 
S AcyutantfljOneofwhom 

from 700 fr. to 900 fr. 




— 




With clothes and 
board. 



These salaries are eyidentlj very low, even too low, and yet 
several, to attain the present sum, hare been augment^ by the 
successive increases of smaller salaries, thus : — 

frs. 
The house-steward has an increase in his first two 

positions of - - - - - 200 

The five professors of mathematics and drawing in 

the first position only - - - - 200 

The professor of grammar in the first two - - 200 

The professor of writing in the three - - 200 

The foremen of workshops in the three - - 200 

which brings these last, after 10 years, to the same amount as the 
overseers begin with, and gives them, with the extra for repeti- 
tions, 2.50 fr. more than the overseer, their superior, so that, if 
promoted to be overseers they lose 250 fr. a year therebjr, 

I mention this fact to show that a revision of salaries is 
necessary. 

As to the number of hours devoted to their duties it may be 
thus stated : — Director, his whole time, and the engineer nearly 
the whole; treasurer, seven or eight hours per day; house- 
steward, nearly the whole day ; professors of mechanics and of 
mathematics, during 10 months or 10^, six days per week, from 
two and a half to three hours of lessons and interrogations, with- 
out counting the revision of tasks and time for preparing their 
lectures at home ; professors of grammar and of writing, about the 
same ; professors of drawings from five to six hours in lessons, or 
in making drawings for the engineer or the workshops ; overseer?, 
eight or nine hours daily ; foremen, eight or ten hours dailj, in- 
cluding the repetitions ; book-keepers, seven or eight hours a daj 
(generally seven). 

Ls Brux, 

Inspector of the Imperial Schools 

of Arts and Trades. 

Paris, 20th March 1864. 
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KOTBS OV TB2 POXiTTaCKVIC AMB MI&anMSMZO 



Public and Gratuitous Courses. 

The Polytechnic Association was founded in 1830 by ex-pnpils of Origin and 
the Polytechnic School to the number of more than 500, and M. ^^^^ ®^ 
Victor de Tracy was chosen its first president. The object it had ^i^^ 
in view was to promote the progress of civilization, and its device 
was tbat of the old Polytechnic School: Tout pour la patriCy les 
sciences et la gloire. 

Two Committees were formed by its members, one of which, Cammit- 
called the Committee of Public Worhsy greatly contributed to **?,?^ 
convince the public of the utility of railways, which was much ^^ ^^ 
disputed at that period ; the other assumed the designation of ^f educa- 
Committee of Edueatiofiy whose object was the diffusion of tion formed 
scientific knowledge among the working classes. The first-named in the 
committee has long ceased to exist, the second has become the 4**^^*' 
prf sent association. The Committee of Education, composed of ^^ 
MM. Victor de Tracy, Auguste Comte, Meissas, Thuminger, 
Goudinet, Guibert, Courtial, Perdonnet, founded in 1830, the still 
existing gratuitous courses for working men. 

Some of the earliest professors, by mingling politics with their Temporary 
scientific teaching, endangered the existence of the rising institu- closing of 
tion. The courses were consequently suspended by the associa- *c<>i"*«s. 
tion itaelf, and the committee set to work diligently to reorganize 
its teaehing on a new basis. Their efforts were powerfully aided 
by M. Guizot, who, from that time, honoured the association with 
his zealous and enlightened protection. 

The courses were given gratuitously, in rooms kept by the city Expenses 
authorities, at the H6tel-de-Ville, the old Tribunal of Commerce, ^tending 
and elsewhere. Still, there were certain inevitable expenses for ®™' 
lighting, superintendence, models, ke. The cost of lighting was 
particularly heavy, because courses of this kind could be given 
only in the evening, when artisans have finishexi their day's 
work, or on Sundays. 

The subscriptions of the members of the association, though Grants 
only ten francs each, were at first sufficient to cover the outlay. fi*<?™ the 
But these payments soon fell off, and then M. Guizot came to our p^vjj^j^^^ 
aid with extreme liberality ; the municipality also contributed to g^ction'^" 
the fund. and the 

At present each of the two associations receives, to meet the city, 
outlay for lighting, warming, supervision, models, prizes, house 
rent, purchase of books : — 

Frs. 
From the city of Paris ... 5,200 
From the Minister of Public Instruction - 1,500 



Total - - 6,700 

This sum is insufficient ; we are obliged to add every year 
from 2,000 fr. to 4,000 fr., so that our association expends about 
1 0,000 fr. a year for its lessons and lectures in Paris, for those 
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owMU ^leDity cost «s mthing, all t1i«if '^xp^s^ h4iD% ^iall by 
the local authorities or bj jniVkite indiyiduals. It wUl also 
appear very small when we reject that the total number of the 
courses of the two associations in Fiaris is at least 150, and that 
of the whole total amount about 3,000 fr. go for prizes and ad- 
Tertising. 
Comes The Polytechnic Association has established courses in nearly 

cstablidied erery quarter of Paris, at the HoteUde-Yille, in the Bue St. 
Slq^en ^^» ** *^® Halle-aux-Draps, in the Rue gte-Croix^e-la 
of Paris. Bretonnerie, in the Rue des Yinaigriers, in the Faubourg St* 
Antoine, in the Rue de Ponthieu, at the Mayory of the Petits 
P^resi in the Yieille-Estrapade, &c. But as the expenses ex- 
eeeded the income, and as pupils were few in some places, it con- 
centrated its efforts on two points— the Halle-aux-Draps and the 
Rue St. M^ry, The courses were continued at the former place 
until the hall was nearly destroyed by fire in 1855. 
Places At the present moment courses are giyen under the au^[>iees of 

where the Polytechnic Association, in Paris, at the Central School of 
courses are j^j^ ^^ Manufactures, the School of Medieme^ the Cdtnmunal 
now giTen. g^j^Q^i ^,f ^^ Batignolles ; and, outside ihe walls, at Ivry, Vin- 
cennes, and Sceaux. In the proyinces, courses for adults are 
giveuj under the patronage of the assodation, at Nemours, Ste- 
Marie-aux-Mines, Charleville, and Gruebwiller. 
Original All the courses of the Polytechnic Association, for the first three 

professors, or four years of its existence were giy^i by old pupils of ihe 
Polytechnic Schools; but the necessity of obtaining the aid of 
other professors soon became manifest. Nevartheless, the pupOs 
of the Polytechnic had the sole management until the revolution 
of 1848. At that date, their colleagues, as they performed the 
same amount of work, also claimed an equal share in the msuiage- 
ment : the present president of the association supported ibis 
demand, but it was rejected by a majority. 
Origin of The consequence was that most of the profesaors wlio \iad not 
*^^>^-^^ been educated at the Polytechnic School seceded In t\ie year 1848 
AiLoda- *^^ founded a new association under the name of the Philotechnic 
tion. Assodation^ with the aid of the actual president of the Poly- 

technic Association. For some months M. Perdonnet remained 
president of the two associations, in the hope that a reconciliation 
might be brought about; but being disappointed in this respect, 
he resigned the chair of the Philotechnic, and was succeeded as 
president by his friend M. Boulay de la Meurthe. Since then 
the Philotechnic Association, successively presided over by M. 
Salmon, M. de Turgot, M. de La Riboissi&re, has been no less 
successful than its elder sister. 
Number of The two associations together have, in Paris, no less thMi 150 
SdS^^es P^^^^^^^s- T^® Philotechnic Association gives its courses in 
ofinstruc- I^^^ls, at the Turgot School, the Sorbonne, and the School of 
tion. Pharmacy ; outside Paris, at St. Denis, Puteaux, Argenteuil, and 

Corbeil. Courses have also been established under its auspices at 
Nice. Ita present president is the Count de La Riboissifere, ex- 

pJ.v^i' 1, . ^^lytechnic School j he is also the president of tlie 
i:'oiytechmc Association. 
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One of ih^ gMftt«8t diffidulties exfleriencod by tW two aasoeiai- Difficulty 
tioos in openiilg their courses of leotoi^ Was to find suitable of finding 
premises : s«<^ places are scarce in the city of Paris. For ^vrant ^'^^^ble 
of better, we have to make shift with the Communal schoolrooms, p^"™^- 
but the benches and desks of tbode establishments being made for 
children are not convenient for adults. Sometimes we hi^ve been 
ob%ed to rent rooms. 

We have never wanted profefisinrs. Competent candidates for Facility of 
gratuitous chairs are almost as numerous as for well-paid ones, obtaining 
Both the associations have abundant proofs of this important f ^^ P^~ 
fact. *'*''*"• 

Since 1B30, five or six crosses of the Legion of Honour have 
been given to professors of the Polytechnic Association at the 
instance of president. The palm-lefldf of ofiicer of academy and 
of public instruction has been presented in public sittings by the 
Minister of Public Instruction to several of the teachers. These 
rewards, pven to professors only and bestowed appropriately, are 
a powerfial stimulus. 

The courses of the Polytechnic and Philotechnic Associations Nature of 
are <x£ a higher order than the instruction given in the communal the in- 
schools. The Polytechnic Association teaches neither reading s*™<^t^on. 
nor writing. At the outset it selected as its models the courses 
given to the working classes at Metz by MM. Poncelet, Bardin, 
Bergery, &c. 

Taught by experience, however, it excluded from the list of Exclnsion 
sabjects taught everything that could give rise to religious or of political 
political discussions, such for instance, as history, political ^^^li-; 
economy, morals, &c. Not that the association considers such ^^ 
subjects of little importance, but because it sees the prudence of 
leaving them for others to teach. 

Thus, the instruction given under the auspices of our associa- Nature of 
tion consists of courses of arithmetic (1st and 2nd year), geometry and admis- 
(1st and 2nd year), descriptive geometry^ physics, chemistry, ^^^^ *° *^® 
machines, drawing of the %ure and of ornament, geometrical <^<>^^"^^- 
drawing, book-keeping, geography, natural history, elementary 
astronomy, grammar, hygienics,, singing. The Philotechnic Asso- 
ciation has also established, in addition, courses of English and 
G-erman, which are not given hy the Polytechnic Association.. 

It has been truly said that the Polytechnic Association is the 
^vvorking man's Sorbonne, as the Conservatory pf Arts and Trades 
is the manufacturers' Sorbonne. Admission to all courses is not 
only gratuitous, but the pupils «re also received without any con- 
ditions as to their {»*evious education. 

At the conclusion of each course, oi* even during its progress, Prizes. 
the professors examine the pupils, and award prizes to the more 
deserving. The working men, however, do not very readily con- 
sent to be examined. 

A public meeting of the two associations united is held every 
year at the Cirque Napol^n, ot the Cirque de I'lmp^ratriee, and 
the Minister of PubUc Instruction always presides. The prizes 
consist of deposits in the savings bank, giyen by. the Emperor, 
the Empress, the Prince Imperial, the Minister of Public Instruo- 
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Duxntion 
of, and at- 
tendance 
at, the 
courses. 



Methods 
of teaching. 



Defects of 
the teach- 
ing. 



tkm, and of medals and books sapplied by the association. They 
are reserred for artisans alone; shop-assistants and clerks, persons 
employed on railways, &C.9 are not allowed to compete. 

The Philoteehnic Association gives, in addition, certificates 
of stndy to those pupils who have obtained prizes in several 
courses. But the Polytechnic Association, considering that it has 
not the means of sufficiently ascertaining the merits of the pupils^ 
does not think proper to give such certificates, of which the 
public might possibly overate the value. It occasionally grants 
exhibitions in the Central School to pupils who evince extraordi- 
nary talent ; this is the highest reward it can give. 

The courses begin in November and dose in May. The number 
of persons who follow the courses is considerable in the first 
months, but there is a perceptible falling off in the beginning 
of January, and the attendance keeps declining as spring advances, 
till very few pupils are left at the close. 

Some courses draw as many as 150 at the beginning, and end 
with 75 or 80 ; others never have more than 25 or 30 hearers. 
An account is regularly kept of the number of pupils attending 
each sitting, that the association may be able to judge of the 
success of its teaching. 

A few years back, the pupils of the two associations were more 
numerous than at present. The reason is that, owing to an un- 
fortunate rivalry between the associations or to other causes, too 
many courses of the same kind have been given in the same 
neighbourhood; perhaps, also, the opening of new schools bj the 
City, and the migration of the artisan class to the suburbs, have 
contributed in some degree to this decline. 

The audience is of quite a mixed character, there being a 
great many persons who are not artisans. Some courses, those 
of book-keeping for instance, are attended chiefly by clerka and 
shop-assistants. Our courses are also numerously attended by 
young candidates for situations as overseers and time-keepera in 
the Government Department of Bridges and Heads. 

Children are strictly excluded from all the courses except those 
for drawing, in which the limit of age has been lowered to 15 
years. The presence of young boys would keep away adults, for 
whom our instruction is specially intended. 

As to methods of teaching, the Polytechnic Association is eclec- 
tic; it admits all those which have acquired some reputation. 
Drawing, for instance, is taught by the old method, by the Dupuis 
or Tabareau method, and by a mixed method. Singing has been 
taught by M. Chev^ as well as by M. Wilhem. Our intention was 
to try the application of the Tabareau method to difiTerent kinds 
of teaching, but we abandoned this design on the recommendation 
of M. Girardon, M. Tabareau's nephew, who assured us that the 
attempt made at Lyons to apply that mode of teaching to adults 
had succeeded for drawing only. 

The teaching of the Polytechnic Association is fiir from being 
so near perfection as we could wish, as regards certain branches 
especially descriptive geometry and machines. The difficulty is 
not to find teachers sufficiently instructed, but that those wlio 
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teach with success in lycees and boarding-schools, do not belong 
to the working dass, have little knowledge of its wants, and are 
besides unable to give the precise kind of instruction required. 
It is possible, no doubt, to associate practical with theoretical 
professors, but where are we 'to find the former? There ai*e 
indeed, clever workmen, who teach their comrades so much of the 
art of drawing as is necessary for their respective trades, but 
these workmen are accustomed to be well paid for their lessons, 
and would be little disposed to give gratuitous lectures. For 
teaching mechanism and mechanics we want models ; we are at 
present, however, engaged in organizing with the aid of a manu- 
facturer and of the chief engineer of the locomotive department 
on the Western Railway, a pupil of the Central School, a course of 
practical instruction in mechanics, which we hope will prove suc- 
cessful. 

The drawing classes of the Polytechnic Association were very Decline of 
flourishing fifteen or twenty years back ; they are now in a declin- !^® draw- 
ing state. This may fairly be attributed to the opening of new '"^ ^ *^^' 
schools by the city, to our inconvenient rooms, &c. We are 
making great efibrts to remedy this state of things, and have 
already realized great improvements at the Central School. 

There are in circulation excellent programmes of lectures given Pro- 
hy the Philotechnic Association; those issued by Polytechnic Asso- grammes 
ciation have been some time out of print, but new ones are now ® 
in course of preparation. The manner of drawing up these pro- 
grammes appears to us a matter of great importance. 

Courses for adults have been exposed to the following objec- Objections 
tions : — 1. That the artisan, after a hard day's work, must be, as against 
a general rule, little disposed for inteUectual effbrt. 2. That ^^^ ^^^ 
being sometimes obliged to work over hours in the evening, he ^ 
cannot be regular in his attendance. 

The first objection is unfounded. Intellectual effort after 
bodily labour is a recreation rather than a fatigue. Energetic 
workmen, who know the value of instruction, find a pleasure in 
attending classes, if not every day, at least once or twice a week. 
There are abundant proofs of this ; whoever looks over the list 
of prizemen will find that the greater part have been given to 
hard working artisans. 

The second objection is, perhaps, more serious. However, we 
xnust remark, that in certain establishments over-hours are rare, 
and that if, in some few the men work late and miss lessons, they 
can easily learn what has passed in their absence from the notes 
of their comrades. 

The Polytechnic Association is managed by a standing com- System of 
mittee, the president of which is appointed for life ; all the other adminis- 
members for three yeai's only ; but down to the present time all tra*^®^' 
bave been constantly re-elected. The direct management really 
l)elongs to the president, acting with the cordial co-operation of 
the professors. 

In the PhUotechnic Association the president and standing 
eommittee are elected for one year only, and the members of the 
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CGHunittee aro frequency changed. This instability appears to 

xm a matter of regret. 

Besnlto of On the whole the instmction given by the two associations has 

the inftrac- certainly produced good results. Thirty-three years ago^ when 

tions. Hie Polytechnic Association began its labours, the general character 

of the working chiss was certainly of a lower standard than at 

present. Thk improvement may fairly be attributed^ if not 

wholly at least in part^ to the action of our courses. 

It would be difficult for us to say what becomes of afl our pupils. 
Howeyer, we do know for certain that many of thenLasein good 
employ as mecha«icians on railways, as wiM'kmen, foremen, and 
ciTta aa directors of manufacturing establishments. Among t&ese 
last we may mention the manager of the workshops of the 
If essageries Imp^riales at Paris. Many .^begin their studies in 
our classes, acquire a taste for intellectucd exercises, and complete 
them elsewhere. Of these we may instance the director of a large 
manufiM^tory of aluminium in England, several bronze manufac* 
twers at Paris, &c. 

As already stated, there are some who, having evinced unusnai 
talent, have, with our aid, entered the Central SchooL Among 
this number is a cabinet maker who entered the Central School 
when 30 years of age, and is now at the head of a large manu- 
ittctory on ihe banks of the Rhine, with a salary of 1 5,000 fr. ; 
another, who had been brought up as a brushmaker, is now an 
engineer and distinguished professor of mathematics ; and a third, 
who was a land surveyor, is no ^ an engineer. 

It is a univeraal complaint wi. !i manufacturers that their work- 
men are not sufficiently educated. Courses like ours are intended 
to remedy this defect, just as the teaching of the Central School 
is meant to train engineers for the conducting of important 
enterprises. 

While the instruction given by the Polytechnic Association 
has produced good fruit, it has also, we freely confess, done some 
mischief. For instance, two of its pupils, one a Utbograpbesr, the 
other a stone* cutter, after obtaining prizes of honour, requested 
us to procure them situations as overlookers on railways. This 
proves that, in certain cases, instruction given to adults, instead 
of leading them to improve their condition as woiicmen, turns 
their heads and makes them desirous of obtaining situations for 
whi<^ they are no way fitted. 

But this is no reason for refusing to disseminate knowledge 
among adults of the working class. Our highest special scho^ 
sometimes produce similar results, but are nevertheless mosi ser- 
viceable. The essential point is to give the instructioiji the right 
direction, and make it in every way appropriate to the workman'^ 
wants. It is also indispensable.to give good advice to those who 
niay wish to i^ndon their proper career like the two piiiKeiM; 
above mentioned. , i : -* ^"'^'^ 

Oondu- Prom the results of our experience in the teaching of adiMtf 

BioQs. we conclude as follows :— ' ^ 

1. That at Paris this kind of instruction cannot be of l«iif 
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duratlou .unle83 tji^ Giovenuaeint or the city find oonveiiitixit pre- 
mises for the purposes. 

2. That without public assistance it would make but jKtfle 
progress, if not altogether cease. Very small grants are required, 
as all the professors give their lessons gratuitously. 

8. That the interveution. of the Government at the. public 
distribution of the prices greatly contributes to success** 

4. That it ia easy to find a sufficient number of good professors, 
but sometimes difficult so get rid of incompetent ones. 

5. That the present mode of teaching in . certain braaehes, 
especially descriptive geometry, praetical mechanics, &c., is joat 
satisfactory, and that improvement is difficult, at least, in Pitfis; 
in the provincial manufacturing districts there is less difficulty* 

6. That the courses being very numerous, the supervisito. of 
the teaching given is no easy matter, but is nevertheless neoeasary 
in order to keep the institution within its pro^r bounds* 

7. That the system of no payment on the part of the pupils 
adopted at the origin of the association is open to serious objec- 
tions. The pupils would probably be more punctual in their 
attendance if they -had to pay a certain sum monthly, however 
trifling ; but, in that case, they must not be allowed to claim any 
right to interfere with the management. For instance, the draw- 
ing classes of MM. Levasseur, ex-pupils of the association, for 
which payment is required are more numerously attended tha|L rtbe 
gratuitous lessons which the same professors give under the 
auspices of the association. Nevertheless, it appears difficult to 
abandon the system of gratuitous admission to which the. public is 
accustomed. 

8. That it would be desirable to impose on the pupils certain con- 
ditions of admission and regular attendance ; but, though in the 
provinces, as at Charleville and Guebwiller, for instance, such 
conditions are possible, the case is very different in Paris ; we 
have tried them and failed. 

9. That it appears unnecessary now to augment the number of 
courses given in Paris ; on the contrary, it would be better to 
have fewer and to improve the teaching. 

10. That the want of instruction is felt quite as much in 
tlie provinces as in the capital. Courses, some, of which are 
professed under the auspices of the Polytechnic Association, 
already exist in several towns. It would be very easy to increase 
tlxeir number; and for this purpose efforts must be made to pro- 
Dixote the formation of societies like those at. Amiens, Lyons, 
Sordeaux, &c. . In some places there would be no necessity for 
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* In England and Germany powerfol associations bave been iformed for the 
diffusion of knc^irl^ge ambng the ai^san class wUhoitt' the udd of.ttae 
Goyemment, which is infinitely better ; but we confidently -assert, in spke of 
all tfhat l^as been said to the contrajy, that^he. manner^ and customs of those 
two countries are very different from those, of lEYance, and that time alone ca^ 
modify ours. At Lyons, Bordeaux, Mtlh'ouse, Amiens^ ChaileTine, and 
IKemours asso<»ations of the same kind are being formed at the. piefienl 
moment, hut in what other towns of France shall we find such resources 
combhicd with a spirit so enlightened and progcessiTe. 
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public aid ; but when the need exists, it will be indispensable for 
the Government, or rather the local authorities, to lend the society 
a helping hand. 

11. That these courses cannot have any chance of continued 
success without being, in each locality, under the direction and 
superior inspection of a morally responsible director. This 
director ought naturally to be the president of the society ; * and 
he should not only possess the authority arising from an inde- 
pendent position, previous services, and zeal for the popular cause, 
but he ought likewise to be supported by having buildings or 
subventions placed at his disposiJ by the Government or local 
authorities, ffis influence would be further increased i£ all 
rewards, such as decoraticms and academic palm leaves, were 
awarded only on his recommendation or on that of the standing 
committee over which he presides. Men well fitted to Bll the 
office of president would be more easily secured in the depart- 
ments than is generally supposed ; they would be found among 
engineers of mines, engineers of bridges and roads, pupUs of the 
Central School, manufacturers, merchants, &c. 

12. That the Minister of Public Instruction, or his Genei-al 
Secretary, ought occasionaliy to visit the provincial towns to 
preside at the distribution of prizes and to give honorary recom- 
penses to the professors, as well as the pupils, in the Emperor's 
name. 

Under such conditions we are convinced that excellent courses 
for adults might be easily established, without any great exp(^n- 
diture, in the commercial and manufacturing centres of the 
provinces. 

Lectures, 

The public and gratuitous lectures which we estahlisbed in 
Paris for the working class some five years since have been, 
veiy successful ; they have had numerous imitotors, and the 
Minister of Public Instruction has given us an undeniable proof 
of his^ sympathy with our efforts by instituting during this last 
year similar lectures at the Sorbonne. 

No one professor ever gives more than two lectures, each from 
an hour to an hour and a half in length. It would not be 
possible in that time to teach the sciences in detail. 

The sole object of these lectures is to show the utility and the 
beauty of science by setting forth its most remarkable results, and 
thus attracting people to the courses where more extensive 
knowledge can be attained. The lectures are thus a kind of 
prospectus for the practical courses. 

The lectures of the Polytechnic Association are generally ^ven. 
every Sunday in the fine season, from April to Julj, when the 
courses are closed. 

The professors are not those who give the courses. Most of 
them are men who have made themselves a name in the scientziic 



At Lyons the director is an eminently practical man, M. Girardoiu 
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or literary world. Among them we may mention Messrs. Babinet, 
Geofiroy Saint-Hilaire, and Paulin Paris, of the Institute ; 
Drs. Trousseau and Bouchardat, of the Academy of Sciences ; 
M. Ferdinand de Lesseps, president of the Suez Canal Company ; 
M. Philarete Chasles, and M. Saint-Ren^ Taillandier, professors 
at the CoUege of France ; M. Edouard Thierry, administrator- 
general of the Theatre FrauQais ; M. Samson, professor at the 
Conservatory ; M. Barral, of the Agricultural Society ; M. Jules 
Duval, of the Geographical Society ; MM. F. Passy and Batbie, 
professors at the School of Law ; M, Romberg, engineer-in- 
chief, director of the bridges and roads ; M. Eugene Flachat, 
engineer-in-chief of the Western Railway ; M. Aug. Perdonnet, 
president of the Polytechnic Association. 

.The subjects treated are very diversified. M. Babinet spoke Subjecte 
chiefly on the state of the earth before the geological periods, on *''®**«*' 
volcanoes, earthquakes, and the progress of the physical sciences ; 
M. Geoffroy Saint-Hilaire on acclimatization ; M. Paulin Paris 
on the state of popular education in the middle ages ; Dr. Trous- 
seau on empiricism ; Dr. Bouchardat on the influence of alcoholic 
beverages on health, on milk as an article of food, and on sanitary 
science for the working class ; M. Ferdinand de Lesseps on the 
improvement of the condition of the labouring class in Egypt ; M. 
Philardte Chasles on self-made men and on improving the condi- 
tion of the working'class ; M. Saint-Ren^ Taillandier on the state 
of literature in the time of Rotrou (1609 to 1650); M. Ed.ThieiTy 
on the influence of the theatre on the people in general ; M. Sam- 
son 'on elocution and the beauties of the French classics ; M. 
Barral on the Paris Agricultural Exhibition, the International 
Exhibition, and on the state of the atmosphere ; M. Jules Duval 
on the advantages and disadvantages of emigration for the people, 
and on our principal colonies ; M. F^ix Passy on the influence of 
machinery on social progress ; M. Batbie on credit and provident 
institutions founded for the benefit of the working class ; M, 
Homberg on new bleaching processes ; M. Eugene Flachat on 
steam navigation ; M. Perdonnet on the history of railways and 
their influence in promoting civilization, on great inventions, and 
their influence on the condition of the labouring class, on the 
great works executed for carrying railways over wide rivers and 
liigh mountains. 

We have always carefully avoided, as will be seen by the 
above, authorizing professors to treat of subjects which might 
give rise to political or religious discussions. 

The audiences at all these lectures have been numerous. It is Number of 
seldom that the great amphitheatre of the School of Medicine, hearers, 
where they are given, has not been completely filled, although it 
holds from 1,200 to 1,500 persons. At the first 'Jecture given by 
M. de Lesseps, the crowd was so great that above 2,000 persons 
were unable to obtain admission. M. de Lesseps promised a 
second lecture for the following Sunday, to begin at two o'clock ; 
but as the amphitheatre was quite full an hour before the time 
fixed, M. de Lesseps began his lecture, and finished it at two. 
The audience then retired, and ten minutes later he re-delivered 
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the same lecture to another full house. Had he notbe^ fatiped, 
he might have found a third audience of persons who had not been 
able to hear the first two lectures. M. Samson's lecture was also 
an extraordinary success. 

The persons present on these occasions belonged to all classes; 
some have asserted that the working classes formed a small 
minority. The fact is tibat we cannot now distinguish workmen 
by their dress ; but we certainly recognized a great many who 
had attended our courses and obtained prizes there. There wer^, 
on several occasions, a good number of ladies, for wliom seate 
were reserved near the platform. 

The amphitheatre being granted freely for these lectures by 
the Faculty of Medicine, and the professors receiving no remune- 
ration, the expense attending these lectures, which are alwujs 
given in the daytime, is very trifling. 

We have already tried similar lectures with success in tbe 
provinces. Two years ago, during the Exhibition at Metz^ we 
delivered, in presence of an audience of at least 1^200 persons, 
the lectures on railways given in Paris the year before, an^ m 
have promised to give others this year. Several professor^ have 
successfully followed our example. At Lyons and CharleTllie we 
have lately commenced lecturing to audiences as numerous and as 
attentive as those of Metz. We have also been requested ia 
give lectures at St. Etienne, Orleans, and other towns, but our 
numerous occupations have prevented us doing so. 

We are convinced that if the Grovernment were to obtain fwft 
passes by rail for the gentlemen who might be disposed to disuse 
knowledge in the provinces by this means, that many wonld offer 
themselves for the work, and would be wdl received everywhere, 
We have no doubt that the railway companies in general would 
readily grant free passes for professors at the reguest of the 
Government. The Government, of course, would confer this 
favour only on men possessing its confidence, and on condition 
that they should treat only of subjects which conid. not exd^ 
angry passions, j 

Libraries for the People. 

Public libraries are an excellent addition to grataito\!fi CAi\a^^ 
of instruction. The Polytechnic Association founded cme about 21 
years since, at the Halle-aux-Draps. It was placed undar fltf 
management of an ex-pupil of the Polytechnic School, and of &» 
professors, who guided the pupils in the choice of books. Xhii 
library, being open only for the pupils of the association, and Aft 
books not being allowed to leave the premises, met wS^ ^ 
little success. It was burnt in the fire which destro^Ait 
building. About the same epoch, M. Fran9ois IDeless^ ^ 
eeived the design of founding a popular library m each^qnartarrf 
the capital, but the project was never realized. - • 

Three or four years since a certain number of workiB|0 
united for the purpose of forming in the third arrondiss^* 
pe^e s library on a new plan, and did us the honour of «fc^ 
u^g our co-operation as president of the society. Xlie statato 
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this SDcietjy approved by the Minister of the Interior, authorized 
the calling of general meetings whenever necessary, and intrusted 
the management to a committee of 30 members, half of whom 
only were to be of the working class. The president and the 
committer were named by the general meeting. 

The defects of this organization soon became apparent. The 
16 workmen were veiy punctual in attending the meetings of 
the committee, the other members were generally absent. The 
15 artisans, for the most part well-meaning men, but unused 
to the conduct of affaira, rendered the discussions long and 
tedious.- At one of the first general meetings at which we pre- 
sided, the committee proposed to appoint as honorary president the 
mayor of the arrondissem^it, who had kindly granted us the use 
of the mayory. The discussion on this motion was very calm 
and well-conducted, but the majority, influenced by persons not 
belonging to the working dass, rejected it. 

After this meeting, the Prefect of the Seine withdrew from Organiza- 
the Society of the Friends of Instruction the use of the hall of ^on im- 
the third arrondissement, and the Minister of the Interior revoked S?*^5f 
the authorization given to the statutes. For three months the riti^g, 
operations of the society were totally suspended, but after that 
interval it was reconstituted on the following bases : — The society 
is to be managed by a president selected by the Minister of the 
Interior and a committee proposed by the president and approved 
by the same minister. The mayor is ex officio honorary presi- 
dent, and is to be present at the general meeting, which is held 
every year under the supervision of the authorities, to hear the 
report of the society's operations. The catalogue of the books in 
the library must be sent to the minister whenever he requires, 
and must be approved by him. 

The Society of the Friends of Instruction thus organized still Present 
exists, and works well ; the number of members exceeds 400. condition. 
The subscribers pay a very small yearly sum which suffices for 
working expenses. They are allowed to take books home on 
certain conditions prescribed by the regulations. 

Fears were entertained that the books would not be returned, 
and, in a town like Paris, it would be difficult to prosecute those 
who kept them. Experience has proved that these apprehensions 
were groundless. Women are admitted to subscribe as well as 
men. 

The Polytechnic Association is now engaged in founding two Founding 
similar libraries, one at Ivry, with the aid of Colonel Collard ^^^^ 
of the Artillery ; the other at Vincennes, with the co-operation of Jj^^g 
the mayor and of M. Leroyer, vice-president of the association* 
In several quarters of Paris libraries of the same kind are 
already opened or soon will be. In the departments the number 
of libraries increases every day. 

M. Hachette, the well-known publisher^ has had the happy Itinerant 
idea of lending to these libraries boxes of books^ which, after libraries, 
being read in one town or village are removed to another. These 
are what have long been known in England as itinerant 
libraries. 
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NeoeMity The founding of popular libraries may render great services ; 
ofGoTern- but to prevent them from being tmned to imjtrofier purposes 
mcDtra- careful supervision must be exercised over the choice of the 
P*"^*"®"* books. Unfortunately there is too great a tendency in Fnmce to 
introduce politics on all occasions, even at the risk of compromising 
useful institutions. The Polytechnic Association is indebted for 
its success to the extreme care with which it has abstained from 
such a course under the different governments that hnve suc- 
ceeded each other during the last 34 years. 

Aug. Perdonnet, 
President of Polytechnic Society. 
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The report The eminent chief whom we have lost, and whom in our 
is made at own interest we still regret, though his eminent talents are now 
the request devoted to the service of the State, has expressed a wish to know 
?J.*^ the opinion of the committee on the all-important question of 

"^ ^' technical instruction. This personal souvenir, and new proof of 
esteem on the part of his Excellency the Minister of Public 
Works, are certainly the highest honour and the noblest reward 
which our humble committee could receive for the little good it 
has been able to do under the paternal auspices and direction of 
the company. Accordingly, notwithstanding the deep conviction 
of our inferiority and incompetence, we have not shrunk from 
the duty of responding to the appeal thus made to us. 
Division of The subject on which our opinion is required may be divided 
the subject, into three distinct heads. The first comprises a full statement of 
what the Company of the Messageries Imp^riales has done at La 
Ciotat in the interest of its dependants, and especifdly for sup- 
plying its workmen with the means of acquiring or extending 
their technical instruction. The results obtained in improving 
the moral and intellectual condition of the* workmen, as well 
as the success of the company's works, and general organization 
of the enterprise, will be the object of the second part. Li the 
third part, we shall give our opinion on the measures to be taken 
to establish or develop technical instruction, whether ia the 
workshops or elsewhere. 

Account op the Institutions founded or aided by the 
Company fob the Benefit of its Wokkmen. 

Ever since it entered on possession of the workshops at La 
Ciotat, the company has been earnestly occupied with everything 

Im*pi^l*i? Coinmittee of Management of the Relief Fund of the Messagcritf 
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that could promote the moral and physical welfare fits workmen. 
It selected one of the directonfy who was at the same time inspector* • 
general and the person best fitted for the duty, we mean M. 
B^hic, to yisit La Ciotat and study on the spot the best means 
ef carrying out its intentions. To this epoch may be traced the 
origin of the different institutions which have exercised such 
remarkable influence on the welfare of the workmen and have also 
done so much honour to the company. 

The solicitude of the company extends even to the children of Li&iit 
ihe workmen, however young they may be. An infant school schooL 
managed by the nuns of the Holy Name of Jesus is maintained at 
its expense ; 75 of the children belonging to the most necessitous 
families are admitted gratuitously. The others pay one or two 
fi'ancs per month. For &yq centimes (one halfpenny) per day the 
nuns give a basin of soup at noon to the children of those parents 
who widh it. Children are admitted when two years old ; boys 
remain till seven, and girls till eight years of age. They are 
taught the' catechism of the diocese, sacred history, reading, the 
elements of grammar, of arithmetic, of geometry, and of geo- 
gi^aphy ; and the girls also learn to sew. 

Li winter the infant school is less numerously attended than in 
summer ; the maximum of pupils is 260. This number appears 
very small considering how numerous the workmen's children are. 
The lady directress [of the school speaks highly of the general 
conduct of the pupils. With regard to habits of cleanliness, the 
boys are not all that might be wished, and the girls are rather 
cai'eless ; however there is a great improvement in this respect 
as compared with a few years past. The children are neai'ly all 
able to read when they leave the asylum ; but the girls far excel 
the boys in application and progress. 

A benevolent native of La Ciotat, M. Besson, has endowed the Primary 
town with the institution of the Christian Brothers. For this school for 
purpose he bequeathed a house for the school and lodgings for the ^7^' 
teachers and also a capital of 36,000 fr. for its maintenance. 
As the interest of this money is only 1,500 francs, it is barely 
sufficient to maintain two teachers and leave 300 fr. for incidental 
expenses. The company determined to assist the school by pro- 
viding 1,200 fr. a year for the maintenance of the two brothers on 
condition that they should hold classes three hours daily for the 
apprentices employed in its workships. In addition to this pecu- 
niary aid, the company also gives assistance in kind, as in repairs 
and appliances for the school, supplying gas for the evening 
classes, prizes for distribution among the pupils, &c. The value 
of the aid thu^ afforded was at least equal to the grant in cash.* 
The municipality also gives the brothers 400 fr. yearly for their 
own school, and has also intrusted the communal school to their 
care, for which it allows them 600 fr. a year, besides paying the 
rent and other charges. 

I ... — ■ — ■ I I II r 

*" * There are in all seven brothers, receiving together 3,100 fr./outof which 
they have to pay the taxes and the repairs of the house bequeathed to them ; 
this last is perfectly distinct from the communal school. 
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The brothers' establishment and the communal school have alto- 
gether 350 pupils. These two schools, to which maj be added 
two priyate schools one with 20 to 25 pupils, the other with 27 ^ 
were, only a few months since, the only resources which La 
Ciotaty the chief town of a district containing at least 10,000 in* 
habitants, possessed for the education of boys. 
' There has recently been established a school for primary and 
secondary instruction under the patronage of the Bishop of Mar- 
seilles, and it has already 40 pupils. Some years ago the muni- 
cipal authorities solicited the authorization to found a oommYtnal 
college, which was duly granted by an Imperial decree, but 
nothing has yet been done towards realizing the project. 

The nuns of the Holy Name of Jesus, who manage the infant 
school, also keep a primary school for gh'ls. The company does 
not make them any gi*ant, but is always ready to tend its aid 
when necessary, for ornamenting the chapel on occasions of great 
solemnities, and in making the arrangements required at the dis- 
tribution of prizes. The number of pupils attending this school 
is 123. 

Besides the primary school, the nuns of the Holy Name of 
Jesus have a boarding school with 34 pupils, and a day school 
with 39. There are likewise in the town two private schools for 
girls, one with 25, ihe other with 83 pupils. 

Apprenticeship in the company's workshops is really the prac- 
tical learning of an industrial profession, as well as an institation 
for the assistance of the company's artisans. In fact, with some 
very few exceptions, the apprentices are the workmen's children. 
From the time of their admission they are exclusively employed 
in learning the trade they have chosen, and are never sent (m 
errands. The workmen are well disposed towards apprentic^^ 
whom they know to be the children of their comrades, and the 
foremen, for the same reason, take good care of them. 

Not only is there no compulsory period of apprenticeship for 
the purpose of compensating the company for teaching them a 
trade, but as soon as admitted, even while mere children and for 
the most part unable to be of any use, they receive 50 centimes 
per day, which is soon increased, so that at the end of the first 
year it is generally a franc or 1 fr. 25 c. per day. The averj^e 
pay of all the apprentices is from 1 fr. 30 c. to 1 fr. 35 c, so that 
workmen who have sons soon find them a help rather than a 
burden. There is, for instance, one workman who has ^ve 
children, three of them are in the workshops, and their daily pay 
added to the father's makes a total of 12fr. 25 c, or above 300 frs, 
a month without counting their father's overtime. This is more 
than a mere competence. 

As already stated, 13 is the age at which boys are admitted 
into the workshops. It is very unusual for one to be admitted at 
12, and no exception has ever been made for boys under that age. 
In conformity with the provisions of the law of 22nd March 
1841, relaj;ive to the employment of children in manufactories, all 
the apprentices under 16 years of age go to school, one having 
"een established on the premises expressly for them under the 
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^tiAiiagement of the ChrktiaQ Bioth^s, The appienticea are 
diyided, according to their proficiency, into two dassefi, each of 
which Js taught for an hour at a time, which, according to the 
IftW above mentioned, is deducted from the 10 hours of the 
working day.* The subjects taught are adapted for pupils who 
haye received a minimum of elementary primary instruction. At 
the end of the year the company gives medals to those^ pupils 
who have most distinguished themselves. 

The school for female apprentices under 16 years of age is School for 
kept, as well as the infant school and the girls' primary school, ftmale ap- 
by the nuns of the Holy Name of Jesus. As in ^e case of the P'«'*t»ce«- 
boy apprentices, the dakses are kept in the working hours. The 
number of girls who attend them varies fix>m 10 to 15 ; they 
receive an elementary primary education. 

Evening classes for primary instruction were opened on the EFening 
1st October 1863. Various circumstances beyond ihe control of clasaes for 
the company had delayed the opening of these classes ; 180 P'^JI*'? 
workmen and apprentices had entered their names as pupils, but ^ ^ ^^ 
the room was too small to admit more than 72 ; and of these 10 
have already withdrawn, owing to the inconveniences attending 
the organization of the classes and the difficulty of remedying 
them. 

There is a great difference in the proficiency of those who 
attend or wish to attend these classes ; some can only read and 
write very imperfectly ; others have scarcely any knowledge of 
grammar, and perform the first operations mechanically. The 
ibrwardmost know a little of the elements of granunar and of arith- 
metio. It would therefore be indispensable to divide those who 
attend the classes into fom* sections at least. An unfortunate 
-^cumfitance prevented the possibility of dividing them into more 
than two. A destructive fire burnt down the joiners* workshop 
and seriously damaged another building in which the drawing 
class was held. This class, being necessary for the candidates 
for employment as pupil-engineers on board the company's 
steamers, was removed to the rooms where the adult classes were 
held, and alternate with those classes ; therefore, as the course 
of drawing was held every night from 8 to 10 o'clock, the 
classes of adults could meet only three times a week. The first 
section consisted of 12 to 15 pupils only, and their progress was 
very satisfactory. The case was difierent with the second sec- 
tion ; the master was obliged to teach slowly that all the pupils 
might be able to profit by his lessons ; but. the consequence was 
that he advanced too slowly for the more proficient and yet too 
fast for the others, which was unfisivourable to the progress of all, 
and a certain number withdrew in consequence. But this is only 
one of the difficulties attending all beginnings, and will certainly 
be surmounted ere long. 

* The working day of 10 hours is divided into two parts of five hours each 

by one hour's rest in winter and two hours' in summer. The classes for ap- 

^IrenHces are held morning and afternoon during the first of the five working 

hours. Da arriving the pupils go at once to £e schoolroom, and thence to 

thesr respective workshops. 
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The drawing course is given in the evening, as already stated; 
three times a week, from 8 to 10 o'clock ; it comprises linear 
drawing of machines and naval constructions, and also drawing 
of ornaments. This course has been in existence ever since the 
company took the workshops. The hall used for the par]^8e 
will accommodate 102 pupils ; this number is always complete, 
and if all the candidates anxious for admission could be accom* 
modated there would be more than twice as many. 

We know not which to admire most — ^the eagerness of married 
men and youth to attend this course, their application, or t\ie 
order and silence which prevail in the hall. The results of the 
course have always been most gratifying. The reason is that 
the utility of drawing is fully appreciated as well by the appren- 
tices and the workmen who wish to attain great skill in their 
craft as by the workmen who aspire to the career of engineer on 
board of the company's steamers. In fact nearly all the persons 
employed in this capacity are pupils who have followed this course 
of drawing and have been appointed after examinations to which 
none but workmen and apprentices in the company's workshops 
and pupils of the Schools of Arts and Trades are admitted.* 
Conne of The organization of the Indo-Chinese line of steamers called 
the English attention to the utility of learning the English language. Accord- 
language, ingly a course of three lessons per week was established, but very 
few of the apprentices or workmen have yet thought proper to 
attend it ; nearly the whole of the expense has therefore been 
defrayed by the company. 
Library. A literary and scientific library has been formed for the use 

of all persons employed in the workshops. It is open from 8 
till 10 every evening, and on Sundays from 10 a.m. till 4 p.m. 
It is assiduously frequented by some of the workmen and appren- 
tices, but their number rarely exceeds 25 or 30. 
Bands of Two bands of instrumental music are patronized and aided 
music. by the company. One of them, recently formed, is composed 
exclusiv^ely of 66 artisans and apprentices from the workshops. 
The other band, which is much the best, is composed of 36 
musicians, one-seventh of whom do not belong to the workshops. 
These bands meet for practice in the evening, one of them on 
the company's premises, the other in a room belonging to the 
Christian Brothers' school. The emulation, nay almost rivalry, 
existing between these bands is very favourable to their progress. 
Youths' At the instance of the Bishop of Marseilles a youths' society 

amusement which has long existed at Marseilles has founded a branch 
society. establishment at La Ciotat. Its object is to provide for young 
people all the pastimes and diversions of their age ; none but 
boys of good character are admitted. The company was well 
pleased to encourage this enterprise, which seems likely to be 
attended with very satisfactory results. 
Work- With a view to providing its workmen with salubrious and 

hl)Mes. <5oiivenient lodgings, and to prevent them from being oppressed 



me*a«w*^t end of every year the company distributes fsilver and hronze 
meoais to the pupils who have most distinguished themselves. 



265 

bj excessive house rents, the ccnnpany' has bailt model lodging 
houses (cite ouvriere)y which consists for the present of 24 de- 
tached houses in four rows ; they have a ground floor and one 
upper story, with four sets of lodgings on each. Those on the 
ground floor have each a separate entrance and a small garden. 

Some of the house are larger than others. In the larger, each 
lodging comprises a kitchen, which also serves as a living room, 
a chamber with two windows, a recess for the bed and closet, and 
lastly a small bed room with one window. In the smaller houses 
the lodgings are the same, except that they have not the one- 
windowed chamber. Every lodging has a wood house outside and 
a privy. In the middle of the city there is a cistern supplied 
with water by a pump worked by one of the engines in the 
shops. The streets of this city are wide and airy ; the middle one 
and the avenue are planted with trees. 

These lodgings are eagerly sought after by the company's 
artisans, and are never unoccupied. The rent is 100 fr. a year 
for the larger lodgings, and for the smaller 72 fr. to 65 fr., 
according to their position. The rent is either paid in advance 
or else deducted from the tenant's weekly wages. 

Until 1865 the company paid an annual sum to a butcher Supply of 
in order to procure its workmen a good supply of meat at a cheap meat 
rate. At length competition in the trade rendered this arrange- 
ment unnecessary, and the grant was suppressed ; but the 
butchers having soon after come to an understanding among 
themselves, prices again rose, and the meat offered was of inferior 
quality. A society was then organized to establish a butchery 
wheie good if not cheap meat might be bought. The com- 
pany encouraged this effort by taking 20 shares. However, the 
price of meat (1 fr. 60 c. for beef and 1 fr. 75 c. for mutton per 
kilogramme) is still very high for working men. A scientific 
journal, les Mondes^ having stated that good meat, not over- 
salted, might be obtained from La Plata at 50 c. or 60 c. per kilo- 
gramme, the company has instructed its general agent at Bor- 
deaux to make inquiries on the subject, and, if desirable, to 
purchase a few hundredweights of such meat for the purpose 
of ascertaining its cost price, and whether it would suit the taste 
of the workmen. 

All the persons employed in the company's workshops at La Benefit 
Ciotat form a mutual benefit society for the purpse of obtaining Society, 
medical advice and medicines for each member and all his family, 
and also for each member when sick a daily sum ranging from 
1 fr. 75 c. to 2 fr. 75 c. for those who earn above 2 fr. 25 c. per 
day. Those earning less receive an amount equal to two-thirds 
of their pay. No member can receive assistance longer than 
eight months, except in very rare cases. The three doctors 
settled in the town when the society was formed were all 
engaged, so that each member might choose the one he prefers. 
The lying-in expenses of members' wives are also paid out of 
the funds. 

The society is managed, under the supervision of the company, 
by a committee, of which the directors and engineers are members 
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HospiiaL 



e» offieiOf in ooi\)imetioii with throe oyeneers aad focu! yrorkmmL 
Tlie resource! of the soeiety coiusist of: — 1. The pajmeuts made 
by eftch member, vaiyiiig from 25 c. to 50 c« per week, accordmg 
to the pi^ of the apprentice or workman. All whoreceiFa a 
monthly salary pay 1^ per cent* on it 2. A direct grant &om 
the company, the maximum of which, according to the rakes, is 
fixed at 5^000 fr. ; bat this sum has been exceed^ in years when 
the fimds has shown a deficit. 3. Indirect aid from the company. 
For instance, the fund is relieved by the company's paying the 
whole salary for the first month of illness, and hak£ oi it fear l^e 
second, to every engineer, foreman, or clerk who rec^ves a 
monthhf salary. Again, on the launching of every new ship, each 
workman or apprentice receives an extra day's pay on condition 
that he pays one half of it into the benefit fund. The paym&aiB 
of this kind have amounted to above 11,000 fr. in a year. 

The money paid to sick workmen, with the cost of medical 
attendance and medicines for themselves and famiUeB, bas aHways 
exceeded their contributions. This excess, as well as the doctors' 
salaries and the cost of management, is covered by the direct and 
indirect grants of the company and by the contributions of those 
members of the staff who receive monthly salaries. 

Notwithstanding the advantages that would result for the 
patients themselves to be treated in the hospital, the mutual 
benefit society has been anxious to respect the instinctive repug- 
nance which' the working class entertain for that establiahm^it. 
Nor has it ever deviated from this reserve except in cases when 
the sick member would be absolutely unable to receive proper 
attendance at home. Under such circumstances it has compelled 
the sick m^nber to enter the hospital under pain of losing his 
claim <m the sick fund. They soon find reason to be satisfied 
with the obligation thus imposed on them, thanks to the devoid, 
intelligent, and skilful treatment they receive at the hospital. 
The workmen treated at the hospital are not a burden to that 
establishment ; the workshops relief fund pays the charge ftxed 
by the managers of the hospital, which is at present 1 fr* 10 c per 
day for working men. 



Results obtained. 

This part of our study naturally subdivides itself into three 
sections. We have to ascertain the results of the institutions 
founded or partially supported by the company, not only on 
the intellectual and moral welfare of the workmen and appren- 
tices, but also on the works and general organization of the com- 

Besuitson The institutions founded or assisted by .the company for im- 

Sot^m- P^^^^g the education of its workmen, their families, and its 

pioyement.^PP^®^*^^^s, are far from producing all the good effects that 

might reasonably be expected, and the results do not altogether 

correspond to the efforts made. Notwithstanding the first germ 

^education received in the infant school, it is a melandioly 

»ci tnat our apprentices, who are rarely admitted tiU 13 jem 



of ag^ do not possess the indispensable minfminii of elementaTy 
ptimaiy instruction. None of them kno^ our legal system of 
weights and measures, not even numeration ; the four -ample 
eperatiohs orari&metic are performed mecfaanieallv; orth<^aph7 
and grammfir are almost totally unknown. This deplorable state 
of' aSurs has two principal causes : the utter inadequacy of the 
means 'cf£ teaching at La Ciotat, and the indifference of parents, 
as well as the absence of supervision on their part. 
; We have already said that the population of La Ciotat must 
now exceed 10,000 souls. A census carefully taken in the work* 
diops in the beginning of 1863 gave the following results :«-> 
There were 956 wives, 687 boys, 780 girls, and 213 relatives ; 
knaking in all 2,636 persons dependant on 2,314 workmen and 
apprentices, or altogeuer a population of 4,950. On the 1st of 
March Hast the total number of hands employed was 2,782 ; taking 
for basis the results of the census of 1863, the whole population 
d^ndent on the workshops will be 5,950. 

To this number must be added the engineers, heads of offices, 
and workshops, clerks, and foremen, with Iheir families ; it is 
therefore certain that the total population of the town exceeds 
lO^OOO. Assuming this number to be correct, and calculating (^ 
the basis of the census above-mentioned, the number of children 
of aU ages will be :-— 



, , 


Boys. 


Girls. 


Total. 


ilader 2,year8 - . . - 
From 2 to 6 years . - - - 
From 7 to 12 years - - - - 
From 13 ix> 16 years - - - - 

Above 17 jean - . • ^ 

i 


335 
1,005 
830 
899 
399 


539 
1,059 
886 
481 
405 


874 

2,064 

1,716 

880 

804 


Total - 


2,968 


3,370 


6,338 



The number of boys between 7 and 16 years 

of age is then - - - - 1,229 

Deducting apprentices between 13 and 161 
years - . - - 130 V 178 

And boys gone to sea - - 48 J 

We find the number who ought to attend the 

schools - . - - - 1,051 

The following are the numbers we have already given as 
attending the primary schools for boys : — 

Christian Brothers' school . - - 100 

Communal school - - - - 250 

Two private schools - - - - 42 

School patronized by the Bishop of Marseilles 40 



Total 



432 



U8 



Results on 
the moral 
improYe- 
ment. 



DedoctiBg this nttmber fixwi the above total of boys l>etwQen 
7 and 16 years of age^ we find there are 619 who do not go to 

schooL 

If we take into aocoant only the boys from 7 to 12 years 
of age, we shall see thl^t not more than half attend school ; but 
even this half is very irregoUr. The most trifling pretext serves 
to keep them away. The Brother director assured us that some- 
times not more than five boys are present in a class of 100, 

This irregularity is, of course, enough to prevent any progress 
being made. The teacher naturally wishes idl his pupils to keep 
pace with each otiier. He therefore constantly repeats his lessons' 
for the laggards, who do not profit thereby, and by so doing he 
discourages those who have previously heard the same lessons and 
know them w€dl. The three years' schooling which our appren- 
tices receive serves at the most to keep them from forgetting the 
little they knew on entering. Groing to school has hitherto been 
regarded by the boys only as a disagreeable task, to be avoided 
whenever practicable. On the other hand, the parents in general 
set no value on education. They never think of compelling their 
children to attend the schools or of encouraging them to atady; 
the consequence is that the streets are always swarming with 
children, who there acquire many bad habits, even ^at of 
gambling. Here, too, we find the cause of the deplorable 
ignorance exhibited by our apprentices. 

As a general rule, the girls evince more intelligence thaa tbe 
boys. This difierence is especially perceptible in the infant 
school. The girls there are &r more proficient than the boys of 
the same age, but after leaving that school their education is just 
as much neglected by the parents as that of the boys. 

The elementary evening classes in the workshops are of too 
recent date and the circumstances attending their opening ha,ve 
been too unfavourable to allow of appreciating their results. 
All that we can say as yet is that they are necessary, that they 
may become useful, and that the eagerness we have observed to 
attend these classes and those for drawing proves that the valne 
of instruction is beginning to be appreciated, at least by those who 
aspire to be mechanicians or to become skilfiil in their profession. 
The drawing-classes have been very successful. They have 
already turned out a good number of clever copying draughtsmen, 
well able to make plain or tinted drawings. We have likewise 
trained a still larger number who, without having any great 
facility with the pencil, can thoroughly understand a design and 
are able to make sketches of parts of machines to serve as 
working drawings. 

We have reason to believe, and are happy to proclaim tbe fact, 
that the moral character of the working population of La Ciotat 
will bear comparison with that of any manufacturing centre. 
The commissioner of poHce, the justice of the peace, the gendar- 
merie, and the public prosecutor all confess their astonishment 
at having so few offenders to prosecute. The honour of this 
state of things is chiefly to be attributed to the generous and 
elevated sentiments of the company's board of directors, as mani- 
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fested in the institations we have ennmerated. The workmen 
are well acquainted with these sentiments. They know that the 
directors, the heads of workshops, in short all those who take- 
part in the action of the company, in their respectire capacities, 
are actuated hy the same feelings. They are convinced of the 
interest taken in their well-doing and of the solicitude to promote 
it. They show their gratitude hy their conduct. The mass of 
the working population is excellent: it absorbs the migratory 
artisan, if he be honest and skilful ; if otherwise, he soon finds 
the place will not suit him, and resumes his wanderings. 

Three indisputable facts clearly show the moral condition of 
the workmen of the Messageries Imp4riales and its influence. 
In 1858 there was not a single steamer either building or under 
repair at Ciotat ; consequently work was scarce. The eflec* 
tive Btaffof the workshops, though gradually reduced to 900 men 
and boys, was still too numerous. To avoid discharging more 
hands, and thus increasing the distress, it was proposed that all 
should suffer alike by reducing the working hours one-third ; and 
this was done without exciting a murmur. In 1862 the working 
mechaDicians of Marseilles struck for an increase of pay. They 
sent emissaries to La Ciotat to persuade the workmen of the 
Messageries Imp6riales to follow their example, but the latter 
refused to listen to these suggestions, confiding in the honour and 
justice of their employers to increase wages when such a course 
should be practicable. These two fiicts dearly prove the truth 
of our assertion respecting the moral character of the men em- 
ployed in the workshops at La Ciotat. The following shows the 
effect of the spirit prevailing there. 

We have already stated that the apprentices in the school are 
divided into two classes. Those of the second class, who are the 
youngest, are far from behaving as they ought in school hours. , 
They frequently incur punishment, and some have been turned 
out of the school, and afterwards discharged from the workshops. 
Nothing of the kind ever happens in the first class ; the pupils 
all behave well, and not one of them has incurred any punish- 
ment for a long time past. This difference is not due to the age 
of the pupils alone, but to the fact that the apprentices in the 
second class have but lately entered the workshops, while those in 
the first have been there for a considerable time, and have natu- 
rally felt the influence of the atmosphere in which they are placed ; 
they feel the importance of keeping their places, and well know 
that to be impossible unless they behave well. Hence their con- 
stant efforts to correct their failings, and the improvement 
consequent thereon. 

But the institutions founded or encouraged by the company Results on 
have not proved beneficial to the workmen alone. The regu- the works 
larity and assiduity of the workmen, their attachment to their ^dgwieral 
shops, and the order which prevails therein, are most favourable ^^^f t^e 
to economy and the good quality of the products. The remark- company, 
able constructions executed at La Ciotat both do honour to the 
eminent director of the works, and also attest the merit of his 
assistants and of those placed under his orders. Certainly no 
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small credit 10 also doe to thofio wko ply the luaxuner and &6 file. 
Though the adiooLsof primary lABtrttciion have not produced th@i 
results that might be expected^ they have at least help^ to cidtiyAte 
the intelligenee of the artisan, and thus increase his skilL la 
this tespeot the influenee of the drawing class has been Tery 
perceptible. We have said that a considerable number of ilie. 
workmen who attend this class have become well able to under- 
stand a design^ and even to make sketches to scale that may be 
used as working drawings. The consequence of this skill among 
our industrious and inte&igent workmen is imperfect work in Hoq 
execution of the detached portions of machines made at La Ciotot 
is extremely rare. The difficulties of this execution, inh^ent to 
the nature of the work itself, are still farther increased by the 
peculiar requirements of the company's service. A great p»rt 
of the wo^ now executed at La Ciotat consists of detached 
pcHiions of machines intended to repair steamers stationed in tbe 
Black Sea or on the Brazilian and Indo-Chinese lines. 

Another essential result, already mentioned, is the training in 
these workshops of nearly all the engineers employed on board 
tiie company's steamers. On leaving for their new functioss 
these young engineers possess the manual skill, the mechanical 
knowledge, and the excellent spirit acquired there. 

Besides this^ all ^e company's overseers and foremen are 
trained in its own woricshops. 

On the whole, we are convinced that the institutions we have 
described have been beneficial to the workmen. The question 
whether the company has or has not been benefited by them can 
best be answered by the directors. 

On the Means op ESTABLisHma and extending Technical 
Editoation m Wobkshops or elsewhere. 

Appren- In commencing this part of our task, the first thing we Kave 

ticeship. to decide is the precise sense to be given to ihe expression 
<' technical education." We think that it cannot be taken to 
mean the practice of a manual trade. That is properly the object 
of apprenticeship, and cannot be taught in a school, for there 
must be as many divisions, with all the requisite appliances, as 
there are difierent crafts** There is no occasion for any change 
in this respect in the workshops at La Ciotat. The apprentice- 
ship is there conducted under the most favourable conditions, and 
witiii all possible completeness. 
Pro- We have come to the conclusion that by technical edncation 

gramme of should be meant the teaching of things necessary for every 
^^^^ person who intends to follow an indusUial or agricultural oeoBi- 
pation. It is evident that the knowledge required must vary for 
each individual according to the particular branch he may take in 
each business. For the workman less is necessary than for the 
foreman, and for the for^nan less than for a manager -pr engineer* 



edncation. 



lewn't.^it^^*^^ ?^ ^^^ ^^^ Trades, where manual work is taught, the pupil* 
learn only mechanical professions (forging, fbundiy, fitting, andjoinery). ^ 
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. The mstruction to be giyen to the workman o«ght^ in- Our 
opmioDy to be such as will raise his intellectual and moral level, 
facilitate the practice of his trade, make him more skilful in his 
craft, increase his powers of production, and consequently his 
own means and the common weal, by gradually suppressing the 
ignorance and vice which are the cause of so much misery 
and the ruin of families. In addition to the subjects tao^t in 
elementary primary schools, we think technical education ought 
to comprise : — ^Man's duty to God, his fellow creatures, and to 
himself ; the study and recitation of select passages in pitxae and 
verse ; calligraphy ; the rules of Frencli grammar and parsing ; 
complete practical arithmetic ; the elements of geometry ; the. 
elements of applied physics ; industrial chemistry ; industrial me* 
chanics; linear drawing, applied to ornaments, machines, and 
naval constructions ; the rudiments of sanitary science ; the ele- 
ments of history, especially of the history of France ; the English 
language ; the elements of geography, particularly as regards 
Fr^ce ; and gymnastics. 

For the pupils who aspire to become foremen, heads of work- 
tops, managers of factories, and engineers, the technical instruc- 
tion, which we will call preparatory, must have the same basis 
as that for the workman, but be far more extended, so as to 
enable the pupils to enter a School of Arts and Trades or the 
Central School of Arts and Manufactures, which, for the working 
classes, may be regarded as schools of application, just as the 
School of Bridges and Roads, the School of Naval Engineers, &c. 
are for the upper classes. 

We think that with some improvements which experience may Central 
show to be necessary the Schools of Arts and Trades and the School of 
Central School of Arts and Manufactures are well organized, and ^^s aM 
fairly answer the purpose for which they were founded. For ^^J^*^ 
many years yet the instruction given in ^the former will be far Schools of 
above the average level of education of the working classes. Arts and 
Some few indeed^ of their best pupils rapidly rise from the Trades, 
humble positions in which they began their career to become 
engineers and managers of factories, and often attain great emi- 
nence. The greater number become skilful foremen, combining 
a competent knowledge of theory with practice. There are few 
manufactories of any importance in which pupils of these schools 
are not found. The same may be said of the railway services, 
the bridges and roads, and the steam navy. The company has at 
least 100 of them among the engineers on board its steamers, its 
foremen of workshops, and mechanicians. 

The number of these schools appears to us sufficient, and in- 
stead of founding more we think the better plan would be to 
increase the number of pupils in those already existing. 

The organization of elementary instruction has been settled Improve- 
by a law, the provisions of which are excellent. The only im- 2p°*i? ^ 
provement required in the present state of things is that the fj^m^jj. 
,law should be duly enforced, which is not yet the case in all gtmction. 
places. At all events, ample provision has been made for the 
two extremes, the beginning and the finishing* 
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The intermediate instructioii remains to be considered. In 
our opinion the first part of technical education, that which is 
more especially intended for workmen, should be given in everjr 
parish by the prunary schoolmaster, and it would suffice, as a 
starting point, if the second part were given in the principal 
town of each canton. Both parts of this education must be placed 
under the supervision of the Government Experience has fuIJj 
demonstrated the necessity of this arrangement. Individual efforts 
have never produced any very satisfactory results in France. 

The first part ought to be made compulsory in every town, tbe 
same as elementary instruction, and it. must be effected in the 
same manner and by the same means. As for the second part, it 
might be left to private establishments, or to schools founded by 
the communes with a subvention from the State or from the 
Department, according to circumstances or localities, but always 
under the supervision of the Government. 

Having thus come to the conclusion of the report demanded of 
us, we freely acknowledge, still more than at the outset, our 
incompetence to treat of the grave questions it involves. But we 
feel confident that his Excellency the Minister of Agriculture, 
Commerce, and Public Works will receive our work with his 
usual kind indulgence, and see a proof of our profoimd gratitude 
in what is only the accomplishment of a duty. We should be 
most happy if it could receive the adhesion of the directors of 
the company. 

La Ciotat, 10th April 1864. 

Signed by the members of the Managing Committee of the 
Relief Fund. 



SKOST Accomrx or tbb scbook rom Tscnxcair 

BSVCATZOir AT TBB OBArFBBSTADBB rJLCTOBY. 



Method of This factory procures most of its apprentices from among the 
apprentice- sons of the peasantry in the commune of lUkirch-Graffenstaden 
ship. (Bas-Rhin) and its environs, as well as those of its own workmen. 

To be admitted as apprentice the candidate must be 14 years 
of age, must be able to show by a certificate from the minister of 
his communion that he has been confirmed, and must also produce 
a certificate of good conduct signed by the local authorities of 
the town where he resides. 

The term of apprenticeship ranges from four to six years, 
during which the apprentices are bound to attend the school for 
technical education annexed to the factory. After the first year 
those who distinguish themselves by their zeal and progress may 
receive, as an encouragement, daily wages, gradually increasing 
from 50 c. or 75 c. in the second, to 1 fr. 25 c. in the fourth year ; 
in the two following years the wages are regulated by the capa- 



273 

bilities of the apprentice. Experience having shown that the 
school to be successful must not be altogether gratuitous, each 
pupil has to pay one-tenth of his earnings into the scliool 
fund. 

The pupils of the school are divide<l into five classes, graduated Organiza- 
according to proficiency, and all are taught by one master with tion of the 
the aid of the director and officials of the factory, school. 

The following are the subjects taught : — Calligraphy. French 
and German grammar. Dictations and compositions in French 
and German. Free-hand drawing. Geometiical drawing. Draw- 
ing of machines. Arithmetic (logarithms, annuities, &c. included). 
Elementary geometry (including solids). Algebra (up to quad- 
ratic equations). Physics (theory of heat and acoustics included). 
Mechanics (simple machines). 

The classes ai'e held every morning from 6 to 8 o'clock (in- 
cluding Sundays, when all the five classes are united to learn 
drawing), and every evening from 5 till 7, except Wednesdays 
and Sundays ; so that all the three lower classes have six hours' 
teaching, and the two upper ones eight hours' per week. 

In order to give the pupils during the winter season every Eveniiig 
opportunity for self improvement, all who apply for permission school, 
are allowed, after their . day's work, to repair to the schoolroom, 
which is lighted and warmed for their use, and a select library 
of instructive and interesting books is placed at their disposal. 

The schoolmaster presents to the director of the factory a daily Discipline, 
report respecting absent pupils, or other facts with which he 
ought to be made acquainted. The punishment to which the 
pupils are liable, according to the character of their faults, are a 
reprimand from the director, a pecuniary fine, or expulsion from 
the factory. 

'Every month in the afternoon of the Monday following pay- Examina* 
day, in order to classify the pupils according to merit, there is tions and 
an examination, partly oral, partly written (dictation, problems '^poi^* 
in arithmetic, and geometry), which is conducted alternately in 
the French and German languages. The results of this compe- 
tition are communicated to the director and recorded in a register, 
whidi also contains an account of the marks obtained by each 
pupil. At the end of every quarter an abstract of this book is 
addressed to the parents of each pupil, thus enabling them to 
judge of the conduct, industry, talent, and progress of their 
children. 

The monthly examinations are supplemented by a yearly one, 
which takes place in the presence of a commission composed of 
the higher officials of the factory. This examination is followed 
by a distribution of prizes (consisting of useful books), and no 
pains iM*e spared to give all possible scdemnity to the occasion. 

About 300 young men have passed through the different classes Number of 
of the school since its opening ; the present number is 70. pupils. 

The total outlay (master's salary, heating, warming^ &c.) is Expenses. 
3,o000 fr. a year. 

22925. S 
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^fggjlg. Taking into consideration tlie very little instruction th^ bojs 

rcceiye before entering the school, there is every reason to be 
satisfied with the results already produced and with its probable 
effect on the factory. 

Those of the pupils who, being more especially favoured by 
nature (the smaller number, of course), are able to maintain thei!l- 
selves in the higher positions obtained at the early examinations 
are also those for whom the best places are usually reserved in the 
workshops and offices. With them the store of knowledge ac- 
quired in going through the five classes is sufficient, aided by 
study and constant intercourse with their superiors and with 
pupils, both French and foreign, who, having been educated in 
special schools, have come to Grafifenstaden for practice, to extend 
the limits of their knowledge without the aid of other maBteim. 
Their efforts for self improvement are gr*>8tly Assisted 'hy the 
library of the factory which contains an 'excellent selection of the 
best scientific and technological works which have appeared in 
the French, German, and English languages. 

The majority of the pupils, consisting of young men with less 
capacity, find in the school the elementary knowledge which, 
joined with experience acquired in the workshops or in the offices^ 
prepares them to become competent foremen or skilful workmen. 

Those for whom these studies have b^r"^^J|5ft#''"^i<> have 
at least the advantage of acquiring fr^^^ty.^ Master's lessons 
and from intercourse with their fe'^-^^^^^pSpfls those- principles of 
order and morality which do honour to the working man. 



Graffenstaden, 

27th February 1864. 



Louis Mesiceben. 



Accomrr OF tss TSCBincAib covbsbs Tommmn nr 

XAWVACTOBT OF MMM^ AT 



Courses 
professed. 



By a despatch, dated 3rd March 1857, the Minister of War 
instructed the colonel inspector of the Imperial manufact€ipies of 
asms to take measures for establishing at Tulle the same classes 
which already existed in *he other maetifactories. Gonsequedlj 
the colonel inspector on the 5th of Mfty 1857 instructed tlie j 
director of the Tulie manufactory to organize such classes. -J 

The first session, entitled Classes of ariikmeiic, elementary 
geometry^ and linear drawing^ took place on the 20th of May 
1S67. Another class was subsequently founded by the director's 
order under date of 12th June 1860, and opened on the 14th of 
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the same montli ; this was entitled Elementary class on the 
manufacture of arms. 

"Attendance on these classes is cotnpolsoiy on- all the workmen p . 
proposed for promotion either in the manufactories of arms or as 
head armourers in the different army corps. They are optional 
for all the other workmen, but none are placed on the lists for 
promotion who have not attended them to good purpose. 

The special object in view in founding the classses was— gpecial 

1. To give the heads of workshops and factoried the instruction o^ct 
necessary to efiable them without the aid of others to keep the 
daily accounts relative to the workmen under their orders. 

2. To give the men destined to become controllers of arms or 
chief armourers to corps of troops a sufficient knowledge of ele- 
mentary geometry and linear drawing to enable them, if called 
upon, to take the diiec^Jpn of workshops for the manufacture or 
repair of arms, or to superintend the working of machines in 
factories, and to keep the same in repair. 

The classes are held three times a week at the head-quarters Details, 
of the manufactory, and are taught by three officials of the 
artillery, one for arithmetic and elementary geometry, another for 
drawing, and a third for the manufacture of arms. 

The ntTrtHe<l^..py.pi^ '^ ** *^® present moment 40, and has 
been nearly ttwnd interior since 1857 ; this number may therefore 
be considered as tu^^-af^fs^^^. The pupils are classed in two 
divisions ; the first comprises those who have already attended the 
counse, and have made most pr<^eBs; the second, those less 
advanced, and new. comers. 

The classes for arithmetic and geometry are held after working 
hours, from 7 to nine in the evening ; the drawing class every 
Sunday morning, from 8 to ten in winter, and from seven to 
ten in summer ; for this class the two divisions are united. The 
most proficient draw all the parts composing small arms or designs 
of machines, and the others copy the various problems of geometry 
necessary for drawing the different parts of small arms, which 
have been previously demonstrated on the black board by the 
professor. All the courses are attended exclusively by workmen 
employed by the government. 

The tOKt-books used are Course of Arithmetic and Geometry 

for the use of Non-commissioned Officers of Artillery^ approved 

by the Minister of War, Cirodde's Lessons of Arithmetic^ and Ber- 

gery's Course of Geometry applied to Industry, for the use of 

artists and workmen. The drawing-boards, cases of instruments^ 

rulers, squares, paper, &c. are found by the pupils themselves; 

"Ihe Minister of War allows a yearly sum of 90 fr. for firing, lights, 

I and cleaning the room. 
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Tlieory. 

Arithmetic. 

Nuneiatioii of whole nmnben and dedmals 
Addition of whole numberB and decimals - 

Snbtraction- - - - - - 

MoltipUcation . - - - - 

Diyision - - - - ." 

{Redaction to a common den<miinator • 

Addition and subtraction • . - 
Vulgar, transformed in todedmal fracdona, and 

conTerselj - - - - 

Metrical system - - - - - 
Problems on fractions .... 

InTolation and ercdation . - - - 

{Their properties and nses 
Boles of three, direct and inyerse 

FeUowship ! . . . 

Alligation - - - - 



Application. 



-\ 



In all the dailj 

business of the 

^ \ workshops, ac- 

/ counts, cklcn- 

lationSy &c. 



Elementary Geometry, 



Definitions 



Nindispensable for 



Straight line, curved line, angles and their measure, perpen- 
dicular and oblique lines - - - - - 
Parallel lines and their combinations with perpendicular and 

obtique lines - - - - - 

The circle and its properties . • . - 

Plane rectilinear figures, their yarious forms, their proper- 
ties, their relations to the circle - - - - 
Equality, similitude, proportionality of these figures 
Superficies of plane figures terminated by straight or circu- 
lar lines -•---• 



drawing geo- 
metrict^y the 
difierent parts 
afanDs,miiJking 
designs o! ma- 
) chines, repair- 
ing und modi- 
fying them as 
leqiured, and 
for measuring 
superfides. 



Linear Drawing, 

^ .. . ,. ^ X. j» J • ^Drawing of ma- 

Prehmmary studies on the practice of drawug - - / chines on the 

Instruments and their use - - . . • - gp^^ Descrip- 

Solutions and flair copies of the different problems proposed I tion. lyrawing 

and solved in the geometrical coarse - - * \ from the tables 

Drawing of the different parts of the infantry mosket, after ( o^ consteuction 

the tables of construction 
Sketches of machines with dimensions marked, from the 

very simplest, and making fair copies of the same 
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of the various 
parts of fire- 
arms. Drawing 
to measure. 



Course on SmaU Arms. 

Study of the infhntry musket . - • . 

Object of the principal parts composing it - 
5?orms, dimensions, weight, substances employed 
<!ondition8 which these different parts must satisfy, and the 

reasons for them - - - - 

Historical sketch of smooth bore fire-arms - - - 

Essential modifications till the adoption of the model of 1822 
Successive changes till the adoption of the model of 1853. — 

Special study of this model - - - - 

Elementary remarks on rifling — ^its object - 
Adoption of the model of 1857 - - - - 

General transformation of muskets into rifles 
Application of this transformation to all military fire-arms, 

except the pistols of the gendarmes - - 



Taking to pieces 
and patting to- 
gether of fire- 
arms. Examin- 
ation of foreign 
arms and com- 
parison with 
those of the 
French army. 
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The lessons are given under the direction of the sub-director ; 
the director himself attends in person when his other duties per- 
mitj in order to stimulate the zeal of both teacher and pupils. 
B7 appointing all the former yearly, the teachership is made a 
means of instruction for the more capable officials ; by changing 
them alternately from one course to another they are obliged to 
study all the subjects thoroughly, and everyone profits by this 
arrangement. Accoi^ingly, the results obtained have been excel- 
lent, and there is never any scarcity of competent candidates for 
the offices of overlookers, head-armourers, foremen, or managers* 

Majob E. Fernand, 

Director. 
Tulle, 29th February 1864. 



SSVORT or 18«8 OV X3rBVBTRXA& B9VCATZOV/ 



In the present state of affairs the Government takes no direct 
part in industrial education, except by means of the two kinds 
of establishments which belong to it, the Conservatory and the 
Schools of Arts and Trades ; but it intervenes indirectly by the 
aid which it affords to certain schools founded by private enter- 
prise, such as the Central School of f Ai*ts and Manufactures, the 
M^nars School, and some others of minor importance. No general 
idea has guided the formation of these establishments, which have 
been founded at different times and for distinct reasons; tliey 
have been developed in their particular spheres, retaining all tlie 
independence of their origin and destination. 

There have been many complaints of this absolute want of 
coherence in a branch of instruction which, more than any other, 
requires to be graduated and modified according to the require- 
ments of society. It does not suffice to give instruetion to youth 
and to mere idlers ; it is, above all, indispensable that it should be 
properly graduated, and applied to the progressive development 
of the intelligence and practical dexterity of the pupils, without 
ever exciting in them the pride of smatterers in science, and 
those exaggerated pretensions which seduce young men from a 
life of active and laborious industry into speculative and ambitious 
courses which can have no satisfactory result. Industrial educa- 
tion, — that is, special instruction to prepare youth for various in- 
dustrial professions, — instead of being incomplete, and, as it were, 
abandoned to all the chances of individual enterprises or local 
associations, ought to be organized with a view to extending its 
benefits to the whole of France. This organization, systematic 
and regular, strong and liberal, embracing every degree, from 

♦ This report was drawn up in 1848, and presented to the then I^inister of 
Agriculture and Commerce by a special Commission consisting of the Pro- 
fessors of the Conservatory of Arts and Trades. 
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the humblest apprentice to the highest cbsa of engineers, can 
only be effected by <he efforts of the Government. 

Now, it so happens, that in this point of view, the State lias 
not at present fuU Uberty of action. At Lyons, Nantes, MarseiJles, 
and many other manufacturing towns, there have been founded, 
either by munificent donations, or by private subscriptions, ^ta- 
blishments independent of the Government, and intended to satisfy 
the wants of local industries more or less completely. At Paris^ 
the Central School of Arts and Manufactures, which has fox more 
than twenty years past undertaken the education of civil engmeers 
for all France, and has rendered great services to the country, 
constitutes an establishment of the highest order, whose inde- 
pendence has been sanctioned by the State, and whose rights 
ought to be respected. Thus, in the intermediate as well as in 
the higher degrees of industrial education, the State finds the 
ground occupied and public requirements satisfied, not perhaps so 
completely and so regularly as they would be under its own 
authority, but still in such a way that it cannot think of founding 
rival establishments to compete with those already existing. 

These circumstances have appeared to us of a character to limit 
the examination with which we are charged. We therefore 
thought proper to communicate with the Central School. The 
director and all the professors agreed to meet us, and we then 
plainly propounded the question whether the Central School 
wished to remain a private establishment as hitherto, or whether 
it would consent to become a Grovemment establishment, under 
certain conditions. The Central School unanimously replied that, 
under present circumstances, it would prefer to retain its private 
character. This resolution of the Central School made us 
abandon the idea we had at first entertained of presenting ix> yon 
a complete system of industrial education. 

Being thus compelled to limit our inquiry so as not to encroach 
on any of the rights which the Government doubtiesB wishes to 
respect, we have directed our attention exclusively to industrial 
education of the first degree ; for that of the second degree is too 
closely connected with the highest degree for the two organi- 
zations to remain distinct. However, after expressing our 
opinions on schools of the first degree, we will say a few words 
on the Schools of Arts and Trades, which, at least with regard to 
the age of the pupils, ought to be one of the branches of the 
second degree. 

Trade Schools. 

On leaving the primary school, the boy who wishes to learn a 
trade becomes an apprentice ; the master will teach him, by 
degrees and practically what he has himself learned ; in return, 
the apprentice will work for his master without wages during a 
certain term. If each master were capable of teaching his ap- 
prentice sna the theory and practice necessary to make the youth 
a good workman, there would be no occasion -for schools for 
apprentices ; but, unfortunately, most of the masters have very 
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litHe theoretical instruction, which is the reason whj nearly aU 
the commoner trades remain almost stationary. To secure rapid 
improvements in all thie kinds of work which occupy so many 
hands, we must supply what is wanting in the masters as regards 
theory, and profit by the experience and skill ^which they have 
acquired by practice. 

The question being thus stated, we have no hesitation in ad- 
mitting that theory ought neither to precede nor to follow 
practice, but that it ought to advance simultaneously with th^ 
latter, and in juxtaposition, since it cannot be incorporated with 
it, as if both were taught by the same master. We therefor^ 
propose that in all towns where the number of apprentices i^ 
suflBcient, schools shall be established in which young men may 
attend as out-door pupils to receive the theoretical lessons neces- 
sary for their profession, either during the course of the day or 
in the evening: The professors who give this instruction must 
not, on any account, be men exclusively habituated to abstract 
learning, without being themselves joiners, cabinet-makers, lock- 
smiths, founders, Sic. It is indispensable that the practice of these 
different trades be familiar to them as well as the theory, so that 
the pupil may be able to obtain from his master the explanation 
of whatever difficulties embarrass Ima. The object would be 
completely missed if the pupil, in consequence of what he learned 
at school, did not become more attentive to his work in the shop, 
and more competent to understand the reason of the facts that 
come under his observation. 

Success depends altogether on the choice of professors. We 
must not, however, overlook the fact that these schools, which we 
designate trade schools, on account of the object they have in 
view, will have to encounter serious difficulties. The first is 
found in the contract of apprenticeship, and the second in the 
boy's parents, who if in needy circumstances will, of com'se, want 
flieir son to earn his own living as early as possible. 

The contract of apprenticeship, in a moral and economic point 
of view, is a very important matter, and ought to receive the 
special attention of the Government. We cannot here treat of 
ail the difficulties connected with this subject, but we think that 
trade schools would have no chance of success unless effective 
measures were taken to have time for attending them expressly 
reserved to the apprentice by the terms of his indentures! 
The interest of families is too often an imperious necessity! 
absolutely requiring that boys should not pass too many years 
without receiving wages ; on the other hand, it is also necessary 
that the master should keep the apprentice long enough for his 
work, when he has attained some little skill, to compensate for the 
trouble given in the first year, when the novice not only rendered 
no useful service, but was even a hindrance. Now there is reason 
to fear that the compulsory reservation of school hours in the 
contract of apprenticeship will not be considered in a favourable 
manner by the masters. We are inclined to believe that going to 
school wUl, as a general rule, tend to shorten that unfortunate 
period during which the apprentice is a burden rather than 9^ 
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benefit ; but we can hardly expect that masters will entertain 
snch an opinion till experience shall have repeatedly proved the 
fact. Consequently, we consider as certain that mastens will not 
consent to the reservation of school hours without prolonging the 
term of apprenticeship. We therefore feel justified in declaring 
our conviction that trade schools will be viewed with dislike by 
both masters and parents. 

The masters will be more particularly struck with two things ; 
in the first place they will perceive that their own incompetence 
as regards theoretical teaching is considered as a matter of fact ; 
secondly, they will see that the efiective time given them hy the 
apprentice would be diminished by two or three tenths, according 
as the school hours were two or three per day, and thus, instead of 
the usual three years' apprenticeship, they would require four tx3 
make up for the time which, in their opinion, would be lost at 
school. Parents will be alarmed at this further demand on the 
part of the masters, and whether well-to-do or otherwise wiU be 
likely enough to be frightened at the bare thought of seeing their 
children condemned to pass an additional year, or perhaps more, 
without earning a penny; pressed by poverty, a good many would 
doubtless decide on putting their children to those inferior trades 
which require but little if any apprenticeship, and are always 
over-crowded. 

We see only one means of escaping from these serious diffi- 
culties. We hope that the Government will be able, in each of 
the towns now mider consideration, to promote the formation of 
a benevolent association, having for its sole object the succour of 
apprentices of both sexes, and also of young work people ; for it is 
to be hoped that ere long professional iustruction will be extended 
to girls as well as boys. In a town of 5,000 or 6,000 souls, for 
instance, the patronage society ought to be composed of at least 
five or six of the most respectable inhabitants, and of a certain 
number of ladies, whose zeal and charity have everywhere so salu- 
tary an influence. This society would receive a certain subsidy 
from the Grovemment, which, with the proceeds of collections 
and subscriptions, would be employed for the benefit of appren- 
tices of either sex, in promoting their education and putting them 
apprentice to the trades best suited to their taste and their means 
of existence. Nothing connected with apprenticeship should 
escape the notice of the society in question ; it might endeavour to 
arrange equitably by friendly intervention most of the diffi- 
culties arising between masters and parents on the subject of 
apprenticeship. 

The establishment of patronage societies and trade schools 
appears to us so closely connected that we have no heatation 
in proposing that the trade school should be directed and 
managed by the patronage society itself, and one of its members 
ought to keep all the accounts connected with the school. 
In accordance with this principle the teachers of the school, as 
well as the pupils, would be under the supervision of the society ; 
M^^ff^^"^' however, would form pait of the councU in which 
»" matters connected with the teaching would be treated, and 
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perhaps, after a ceriain number of years' incambencj in the towo, 
would also be admitted to become themselves members of the 
society but only as an honorary distinction in acknowledgment 
of good services. 

The course of instruction in the school, of which we may give 
a programme at some other time^ would comprise : 

1. Arithmetic, with theoretical explanations of the principal 
operations, and practical arithmetic for the rules of three, interest, 
fellowship, and other applications, including the use of the sliding 
rule. 

2. Theoretical geometry, so far as regards the elements of 
plane geometry, and practical geometry for solids, taking of plans 
mensuration of surfaces and solids, &c. 

[ 3. The rudiments of descriptive geometry as far as the gene- 

I ration of the commoner surfaces. 

4. The rudiments of physics including specific gravity, atmo- 
spheric pressure, hydrostatics, pumps, &c., and also the branches 
relative to heat, thermometers, dilatations, the fundamental pro- 
perties of steam, &c. :; 

5. The elements of industrial mechanics. 

6. Xincar drawing, the elements of machine drawing, the 
simplest working drawings of descriptive geometry, applied car- 
pentry, stone-cuttings and perhaps also drawing of the figure and 
of ornaments. 

7. Dictations to improve the pupils in writing and ortho- 
graphy. 

In towns with a population exceeding 10,000 souls, several 

schools would probably be required situated in different quarters, 

and the same professor might give lessons in several of them ; 

I it would be far better for the professors to go to different localities 

I than to have the schoolrooms at a great distance from the 

! pupils. On Sundays, or on one or two work-day evenings, there 

might be lectures for adults, that is to say, young men working 

on their own account. 

The professors should not be entirely dependent on teaching for 
their living ; we think their salary should be from 1,500 fr. to 
2,000 fr. Being selected from among persons possessing all 
the instruction required for a civil engineer, they might render 
valuable services to the localities by devoting their attention to 
the manufactories in the neighbourhood. Two professors would, 
as a general rule, be sufficient for the smaller schools ; but where 
the number of pupils was large, and a greater variety of manufac- 
tures existed, at least three professors would be necessary for each 
school, the better to adapt the instruction to local requirements. 

The professors should receive part of their salaries from *the 
State, and the remainder from the towns as well as the outlay for 
rent, furniture, warming, lighting. Supposing that the State 
contributes, on the average, 3,000 fr. for each school, for a total 
sum of 600,000 fr., 200 schools might be established^ which would 
educate 20,000 apprentices, allowing 100 for each school. 
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Schools of Arts and Tbadss* 

These schools render important services to the national industry^ 
in many respects: — 1. They every year turn out a eposider- 
able number of good draughtsmen for large workshops ; ' ^hose 
who are most industrious soon acquire the experience which was 
wanting on leaving the schools^ and their theoretical knowledge 
greatly contributes to the improvement of the meehanical ar£9. 
2. They distribute through the provinces a certain number <^ 
ardsans skilled in working wood or iron. 3. They may become 
a valuable nursery for the marine by training engineers for steam, 
vessels ; but we think the pupils who choose that career ought, 
on leaving school, to pass a certain time in the workshops belong- 
ing to the State. 

Such are, in a general way, the good results of the schools of 
Arts and Trades; but, apart from these principal heads, the 
pupils who aspire to other careers are not so well prepared for 
them ; for instance, it is very seldom that those who enter the 
larger workshops as mechanicians are not disgusted with their 
choice after an experience of a few weeks or months. There are 
certainly noble exceptions, we well know, but they are only excep- 
tions. 

The disgust which comes over the great majority is oynng to 
two causes, 1, to the fact that in the schools, with a -view to excite 
their emulation, they are too often flattered with the hope that 
they may rise above the position of mere workmen, and that their 
theoreticid knowledge fits them to be foremen ; 2, that the me- 
chanical works they can execute in the schools are, from the very 
nature of tiiiings, too limited for these young men not to find them- 
selves inexperienced novices when they enter large workshc^s ; 
yet they arrive full of confidence in their superior attAinmentSy 
and are bitterly disappointed at receiving much lower salaries 
than those practical hands unacquainted with theoiy, over whom 
they expected to be placed from the very commencement. 

We can see only one remedy for this serious inconvenience ; 
it is not to suppress the mechanical workshop, but to dissuade the 
pupils, as far as possible, from seeking employtnent in large 
factories. We also hope that by restricting the professors within 
the bounds of a programme limited to what is strictly necessary, 
and eliminating from the curriculum all subjects of too abstract a 
tendency, we may succeed in exerting a most salutary influence 
in the iuture career of the pupils. 

CONSERVATORT OF ArTS AND TRADES. 

It would ill-become the professors of the Conservatory to boast 
of the services they render or may henceforth render by their 
lectures. Yet there is one material fact to which they may be 
allowed to call the Minister's attention ; it is that the new amphi- 
theatre opened last year on resuming the lectures having enabled 
the professors to give their lessons at more convenient hours, the 
number of hearers has greatly increased ; the two amphitheatrea 
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have nearly always been not only filled, but found too small to 
receive all who came, and many were consequently unable to 
obtain admission. 

The character of the instruction given, which is both public 
and gratuitous, industrial and agricultural, ought as we think to 
be scmpttlously maintained ; it has been received with such una- 
nimous favour by the public that it has only to persevere in 
the same path, which spears to us that of intellectual progress. 

When our new buildings shall be completed there will be a 
necessity for founding several new chairs, either for the agricul- 
tural sciences or for the industrial, prop^ly so called ; we deeply 
regret that the state of the public finances wiU not allow us to 
think of these foundations just now. 

But there is another point to which we feel bound to call your 
attention. Seeing its character, its position, and the nature of 
the instruction given, the Conservatory does not seem destined to 
remain long in its present state of isolation from the establish- 
ments in which the other degrees of agricultural and industrial 
instruction are given ; we conceive the possibility of its taking 
therein a use^l and glorious share. We will not here 
pretend to indicate all the more or less intimate relations 
which ought to connect those various establishments with 
the Conservatory, but there is one which we feel bound to men- 
tion now, as it seems to us fundamental ; it is the choice of the 
professors selected to take part in the diffa'ent steps of agri- 
cultural and professional instruction. The first duty of the 
professors of the Conservatory is to combine, with skill and judg- 
ment, all the resources of theory with the diversified requirements 
of practice. The highest merit of the professors of the schools 
in question will not be the possession of vast stores of literary or 
scientific knowledge, but rather the talent of blending theory in 
due proportions with practice ; it would be vain to attempt 
to devise a programme with a view of obtaining such a result, if 
the professors be not endowed with certain habits of thought 
and teaching capabilities of which few persons are competent 
judges. 

Special Libbaries. 

The different kinds of instruction mentioned in this report 
would be, in our opinion, greatly promoted in their more serious 
and essential parts if each school were provided with a special 
library, not very extensive, but well chosen, in which each pupil 
could find the books treating of the subject to which his studies 
are more particularly directed. We attach so much importance 
to this point that we intend very shortly to lay before you our 
reflections on the subject. 

(Signed) Pouillbt, 
Paris, 17th July 1848. Reporter. 
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Accotnrr of tbx um& coMBnmczA& scboox.* 



Sir, 

The Upper Commercial School {Ecole Superieure du 
Commerce^ of which you have been pleased to charge me with 
writing a brief, historj, has now been in existence fortj-five 
years, and it claims with justifiable pride the honour of Yiaving 
been the first to enter on the path of professional education, in 
which it now has so many imitators. It was founded in the 
year 1820, in the Rue de Grenelle-St^ Honorc, under the form 
of a day school, by two intelligent merchants, M. Brodard and 
M. Le Gret, and soon obtained the patronage of the eminent men 
who at that time took the lead in directing the progress of th& 
country, Chaptal, Casimir Perrier, Laffitte, Temaux, &c. It did 
not long retain its original form, and was, sometime after its founda* 
tion, transferred to the old Hotel Sully, in the Rue St. Antoine, 
where it was installed in a manner worthy of its protectors, and 
thoroughly appropriate for its purpose. It then received boarders 
aa well as djay scholars. 

The establishment of the School as a scientific institution, o£ a 
kind then unknown, presented great difficulties ; its foundei-s had 
to incur not only a pecuniary ric^k, and to unite in a methodically 
organized system of studies all the instruction that could be 
useful to a trader, but also to choose and train professors, to 
select and classify the subjects to be taught, and likewise to con- 
vince pai^ents of the advantages their sons would derive from 
receiving the kind of education proposed. At that period few 
people could see, I will not say the necessity, but even the utility, 
or possibility of such instruction. Commerce, it was asserted, 
could not be taught on account of the multiplicity of the speciali- 
ties it comprised ; practical apprenticeship could alone teach the 
mysteries of trade to those who wished to learn them. 

This objection, taken in an absolute sense, had something 
specious calculated to strike prejudiced minds habituated to 
routine. But it will not bear close examination, and if it be true 
that after studying all the sciences taught in the School of Com- 
merce, a young man must serve a practical apprenticeship to 
each branch of trade ere he can learn ils difficulties, dangers, 
resources, advantages, and secrets, it is none the less true that 
he who has been prepared by study will advance more rapidlj 
and safely in the path, and that the means placed at his disposal 
by science will always, with but few exceptions, secure him an 
indisputable superiority. It was still denied that we Frenchmen 
possessed the qualities indispensable for commercial success, that 
the French mind was adapted for the slow combinations of foreign 
trade, that the impatient activity of our character could accom- 
modate itself to the various changes of the speculation ex- 
tending over long periods of time, on which the export and import 
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toade depend. The objectors forgot that our national mind, jfrom 
the very fact of ite being impressionable and fickle, wonderfully 
ad^ts Itself to all modifications ; that onr French inteUect, so 
qnick, subtle, and comprehensive, contains the germs of aU qualities, 
and that necessity developes them. The comparative custoiM 
returns, published at successive intervals in France, victoriously 
prove the truth of the arguments we here produce. 

The obstacles encountered did not arise solely from prejudices 
of routine more or less easily vanquished, there were others, still 
more serious, in the very state of affairs. The countiy was but 
just recovering from the great wai-s of the Republic and the 
Empire, which had so long absorbed all its strength and over- 
excited its brilliant faculties. It was very difficult for the nation 
to return suddenly, and without transition, to the realism of 
manufactures and trade, to enter witbout some hesitation on what 
was then, with a kind of disdain, called the mercantile career. 
The youths of the middle classes of society, for whom the new 
establishment was especially intended, had a greater liking for 
the so-called liberal professions ; they wanted to be barristers or 
physicians, and could not bear the very name of trade. Young 
men, ahnost universally, regarded the selection of a commercial 
career as a kind of degradation, an avowal of inferiority and 
incapacity ; they spumed the notion that trade could deserve to 
be the object of earnest study. 

It was under these unfavourable conditions that the school 
iu the Hotel Sully was organized as mentioned above. Large 
buMiDgs^ spacious courts, and an extensive garden were placed 
at its disposal ; a cabinet of instruments for experimental physics, 
a chenoical laboratory, and collections of samples of merchandise, 
were installed on a large scale ; a numerous stafi^, perhaps too 
numerous, was formed ; lastly, yielding to the popular prejudices 
of the day, the pupils assumed a uniform and wore a sword, while 
all the internal movements were announced by beat of drum. 

By the side of this theatrical display, somewhat ambitious for 
a private establishment, and which was the work of its financial 
managers, a council of improvement (eonseil de perf€ctionnement\ 
composed of very competent persons, undertook to draw up a pro- 
gramme of the studies, to superintend their organization, to 
make modifications if necessary, and to enforce their execution. 
The gentlemen forming this council were members of the Institute, 
bankers, manufacturers, merchants, who had learned by study and 
experience what various talents and diversified knowledge are 
indispensable for him who buys, sells, or manages. They traced 
with a firm and sure hand the regulations and programmes of the 
new school. Their wise arrangements have been religiously 
retained in the school, and are in force to the present moment ; 
they have served as a model and starting-point for all the 
attempts of the same kind which have been made in France or 
elsewhere. The council has constantly maintained the sound 
traditions of the school, and has been its main support. 

The cuiTiculum of the school requires three years of study ; 
the pupils are divided into three forms (comptoirs) or classes, and 
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no popil pafl868 from one form to the next without Tinderg<»ng 
fUA exMnination. 

The firet year, or first form, though in some manner 
elementary, admits only each pupils as have received a good 
primary education, and are pretty well versed in French grammar, 
arithmetic, and geography ; it is devoted to reforming their hand- 
writing, to the study of history, geography, arithmetic in all its 
parts^ to an elementary course on the usages of trade and the 
rudiments of accounts, to physics and chemistry, (of which the 
pupils in this form learn chiefly the elements, vocabularies, 
nomenclatures, and classifications) ; lastly, to the knowledge 
of raw materials, of which the school possesses specimens and 
aamplea. In this form the pupils begin the study of foreign lan- 
guages, the foreigners learn French, and the French pnplis make 
a more profound study of the rules of their native idiom. This 
division of studies clearly shows that the school must have 
a fixed minimum of age for the pupils admitted ; in fact, the 
understanding and memory may suffice for certain studies, but 
to pursue them with profit there must be attention, refiection, and 
judgment. The minimum age for the admission of pupils was 
therefore fixed at 15 for the first form, and the school is now 
rather disposed to fix it later than earlier. 

The second year, or second form, does not receive pupils 
under 16 ; it comprises the continuation of some of the preceding 
studies, book-keeping, the theory of accounts in all its parts, tlie 
application of arithmetic to all the operations of trade and 
banking, exercises in mental arithmetic, a course of correspond- 
ence, and essays intended to accustom pupils to express their 
thoughts rapidly with precision and perspicacity, linear drawing, 
geometry, the elements of algebra, commereial geography, the 
study of the Code of Commerce, the oontinnation of foreign 
languages. We have designedly indicated the limit of age for the 
pupils of the second form, cdthough the rule established for entering 
the first would seem to render it unnecessary ; it raises new diffi.- 
culties for us every year, and yet must be maintained. The 
pupils have very generally a most decided tendency to enter the 
second form, careless whether they will be able to follow its 
courses with profit ; to leap ovet the elementary year is with 
them, and too often with their parents, a question of ambition 
rather than of instruction. 

We have the utmost difficulty in convincing those who have 
obtained the bachelor's diploma by dint of cramming and coaching, 
that the science of trade is not a unique whole, composed of 
formulas more or le^s simple, more or less numerous, which have 
only to be learned and remembered in order to make them at once 
skilful merchants. They are astonished when told that long and 
serious study is required to learn what they had considered so 
easy ; they are desirous, at the very outset, to attack the highest 
parts of the science, to devote their attention to finance, to great 
mercantile enterprises and complicated operations in the funds, to 
attempt as mere play, the difficult and dangerous functions of 
consular justice. In one word, they want to reverse the natural 
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tM>tirs6 of things, and to begin with what can only be the end 
of anxious study, the result of positive knowledge and practical 
acquaintance with real business. It was therefore indispensable 
to fi:K a limit of age for admission to the second form, and to 
introduce an examination for classing according to merit, which 
aU must pass who enter the second form without passing through 
tbe first; bachelors oi sciences are alone exempt from this 
measure. 

The third year, or third form, is the indispensable complement 
of the instroctiou given at the school ; it is devoted to the higher 
branches of learning, and to practical exercises ;.it includes the 
study of the exchanges and of arbitration, which has been too long 
neglected in France, and to which the increasing number and 
extent of our business relations with foreign countries gives fresh 
importance and furnishes daily occasions for their use ; multi* 
farious applications of accounts to commerce, manufactures, and 
agriculture ; analytical chemistry and diemical manipulations ap- 
plied to the study of merchandise, and to the discovery of adulter- 
ations (thus completing the course of general chemistry followed 
in the two first years) ; the Continuation of the studies of geo- 
metry and linear drawing, the elements of mechanics applied to 
the requirements of commerce and industry, and to the material of 
trading ports^ railways, and docks ; the technology or description 
of the principal manufactures, mercantile and maritime law, 
and political economy. In this form all the studies are applied 
by the sinraiated exercise of trade, each pupil opens and closes 
accounts and correspondence of all kinds. The pupils, divided 
into groups, or commercial firms, renewed from time to time, 
buy and sell goods, keep banks, charted vessels, assure, com- 
miassion^ correspond, and perform under the guidance of an able 
and experienced professor, ail the most varied and most difficult 
f^rations. After Easter, the pupils of the third form, ac- 
companied by a professor of technology, visit the principal fac- 
tories of Paris and its environs, iSte custom-house, bonding 
warehouses, &c. 

It was to assist the exercise of this form that the use of fictitious 
bank notes and money was at one time introdut^ed, but these 
were promptly abandoned by the school as puerile expedients, 
proper enough perhaps to be employed for children, like the 
coloured balls and pictures of infiint schools, but altogether use- 
less with young men bent on earnest study, and likely only to dis- 
tract Uieir attention and cause a loss ef time. The same means 
have many times since been adopted in other schools as a new 
invention, but they have always been laid aside as useless. 

The course of instruction in the school, as well as the allot- 
ment of time to the classes and studies, have been regulated as 
methodically as the multiplicity of subjects allowed. The pupils 
rise at half-past five all the year round, and at six commence the 
business of the day. They go to bed at nine o'clock. The 
hours of every day are employed nearly as fbllows : ^ve hours 
lessons, six hours of study, and four hours' recreation, including 
40 minutes for breakfast and &iner. 
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In the three forms, each coarse is confided to a special pro- 
fesBory with the exception of geometry and linear drawing, wJ^ich 
are taught hj one person, and of mechanics and technology which 
are in the same case. Each pupil must attend all the courses of 
the form to which he belongs. He must learn at least gob foreign 
language, and may learn several if he can find time without 
neglecting his other studies. The pupib are expected to take 
notes, as complete aa possible, of the lessons given by the pro' 
.fessors ; to study them in private, to consult the authors placed 
at their disposal, on the same subjects, and to make a summary 
of the lesson, a fair copy of which they deliver in the evening to 
the inspector of the form, who hands it to the professor at the 
next lesson. Special examiners every day interrogate the pupils 
of the second and third forms, on the parts of the principal courses, 
already studied, and an account is kept of the marks merited bjr 
their answers. 

Every quarter there is a competition for classing l^e pupils in 
all the branches of instructicoi, and immediately after, the di- 
rector announces the places obtained by all in the presence of the 
professors and pupils. A statemeut of the marks merited by each 
pujMls for conduct and application is addressed to the parents. 
At the end of the school year, a boai-d, composed of members of 
the council of improvement, and of the professors, awards to the 
two best pupils of the third form, as a first and second prize 
of honour, a gold medal and a silver medal, given to the school 
by his Imperial Highness Prince Napoleon, as a testimonial of 
the great interest he takes in commercial education. The same 
judges award to the best pupils of the second and third forms, 
two silver and four bronze medals, given by the Minister of 
Agriculture, Commerce, and Public Works. The pupils of 
the third form who have completed their studies and sue* 
cessfully passed the final examinations before the committee 
delegated by • the Council of Improvement, receive, when the 
prizes are distributed, a diploma of capacity delivered by the 
school and signed by the Minister of Agriculture, Commerce^ 
and Public Wtiks, president of the council of improvement. 
This is the only document the school recognizes as official^ and 
certifying complete studies ; no certificates are given for partial 
studi^. 

The organization of the management and discipline of the 
school is as simple as that of the studies ; for the last 10 years 
the school has received neither day-scholars nor half-boarders ; 
all are boarders, and their number never exceeds 100 at the same 
time, distributed into four doimitories and 20 private chambei*s, 
which the pupils enter only when they go to bed ; all their 
waking hours are passed in common, in the amphitheatres, and 
the class-rooms, under constant supervision. 

The discipline, of which we must say a few words, is of course 
adapted to the age of the pupils (16 to 25 or 26). It is entrusted 
to die sub-director and four inspectors, three cf whom are each 
<ihai^ed with a form, while the fourth has certain special duties, 
and besides acts as substitute for the others in case of need. 



The supreme conduct of die discipliiie lies with the director, who 

alone can inflict pnniahmeiit ; the professors tnd inspectors har- 

ing onlj the power to warn or reprimaikd the pupils^ and make 

reports to the director. The minntes of the forms and classes^ 

the reports of the inspectors, with notes hj the sob-director, are 

laid \>efore the director ererj evening, and give him, with fire* 

qnent personal yisits daring aU the exercises, a fnll knowledge of 

each papil, whom he is thos able to direct acecHxIing to his talents 

and <^«racter. This organisation would not do £or a very large 

number, and the limit of 100 is therefore never exceeded. The 

number of pnpils who enter in a jear is about 110 on the arerage. 

The length of time pnpils remain is far £mm being the same for 

all, owing to the differ^it degrees of proficiency on entering, the 

diversity of their destinations, and, lastly, to their difference of 

capacitiea, which will not allow all to enter <m the higher studies 

with any chance of snccess* The number of pupils in each form 

ranges.between the extremes of 30 and oOfor the first and second, 

and of 15 and 25 for the third. 

The piq»ils are all warned on entering that they can only re* 
main in the school on condition of steady application to study. 
They are given to understand that they come th^ fot a commercial 
purpose, to purchase the instruction and instruments <^ their 
future profession. This notion is incessantly presented to them in 
every possible form : thus it is proved to them that they expend 
at the school about five francs per day, and that if each of them 
is not worth five francs more every night, he will have made 
a bod speculation, which it will be our duty to put an end to as 
soon as possible if no improvement should take place. The 
discipline of the school is not severe, but it is very strictly 
enforced ; there are scarcely any punishments; a pupU may be 
kept in the half or whole of Sunday, but this must not occur oflen, 
the pupils being always warned that persistence in misconduct or 
neglect of study will render their dismissal inevitable ; we may 
therefore say that the only serious penalty la the expulsion of dis- 
obedient or idle pupils. The time which fimiilies allow the school 
for the development of its instruction (barely two years on the 
average), is too short for any part of it to be lost in struggling 
against ill-r^ulated minds and rebellions tempers— -a rery meri- 
torious work undoubtedly, but quite impracticable with the means 
we possess and foreign to our object. The dismissal of a pupil, 
unless for very serious reasons, is not attended with any publicity ; 
it generally takes place at the end of a quarter, when the pupil is 
sent home with an explanation of the circumstances. There are 
usually several cases of this kind every yeu: at the end of the first 
quarter. 

The pupils of all the divisions attend public worship under 
proper supervision, at the churches or chapels of the religious 
communion in which they have been reared. 

I should be afraid of making the account of our system too 
long were I to enter into all the details of all the courses, and 
describe what determination, patience, experiments, and eiforts 
have been required to organize them, to bring them all to bear on 
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one common object — commerce, and to keep them, by & proper 
choice of professors, on a level with the developments and changes 
which the discoveries of science have succesavely effected in the 
commercial movement of the world. I will, however, take the 
liberty of citing one or two examples which will render our idea 
more easily understood. 

Does not arithmetic, the science of figures, appear as if it must 
be, always, everywhere, and for all, the same study ? Such is 
not the fact, however ; the astronomer who calculates the inter- 
planetary distances, thinks only of obtaining eorrect results, 
regardless of the time devoted to the task; whereas the merchani^ 
obliged to draw up and forward by the day's mail a score of cur- 
rent accounts, is of course equally anxious for accunicy, but mUst 
also be expeditious ; commercial arithmetic is therefore constantly 
on the search for abbreviated methods, simple and precise for" 
mulse, and rapid processes. To attain this end, these courses 
must be entrusted to special professors, endowed with peculiar 
aptitudes, and constantly occupied, from a natural taste, with this 
kind of research. Now everybody knows how difficult it is to 
find such men, at the same time combining all the necessary 
qualities of a professor. 

Commercial geography presents a no less interesting object of 
study as regards the modifications it has undergone through 
the extension of railways and steam navigation ; geography, as 
observed by the Minister of Public Instruction in one of his cir- 
culars, can no longer be regarded as an arid nomenclature Of 
places, rivers, &c. I will add that it has every day a higher 
object, a more social mission — that of studying and indicating the 
shortest and best means of communication between produdng 
and consuming countries, and of facilitating the difiusion of know- 
ledge and the development of progress. Thus, according to an 
ingenious suggestion made by M. Natalis Rondot, a member of 
our Council of Improvement, the base and elements of an excel- 
lent course of commercial geography might be found in a collection 
oT the itineraries of the Messageries Lnp^riales and other great 
steam navigation companies of France and foreign. countories. 

These few words will suffice to show how far I was right in 
saying that in conunercial education it is indispensable to brin^ ail 
the sciences into close connexion with the idea of trade, and now 
great the difficulty of finding professors properly prepared. It 
does not suffice, in fact, for them to be thoroughly instructed, 
they must also for certain sciences (account keeping, for mstanee), 
be practical men, who have been engaged in actual business as 
bankers, merchants, and manufacturers, and have had to encounter 
the difficulties constantly occurring in such careers and requiring 
immediate solutions. Here we see the most serious diftcially in 
the way of carrying out commercial education on a large scale j: 
it lies in the very limited number of these special men, so^ rarely 
to be found — enlightened and zealous men, of whom the Superior 
School of Commerce well^knows the value, to whom it is proud 
to own that a great part of its success is to be ascribed. To 
increase their number by opening to them a new cajreer it will be 
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necessary to assure them a future which is at present attainable 
onbjr for a very few, — ^a future of sufficient promise to attract 
Utem^ and duly proportioned to the importance, the merit, and the 
faUgue of their hkbours. 

We liave been so absorbed by the description of the plan of 
tihe studies and of the internal organization of the Superior School 
of Commerce that we have omitted saying anything about its 
history, which now extends over nearly half a century. We must 
not, liowever, neglect a brief statement of its annals, which con- 
taiii much useful instruction and fully confirm the excellence of 
the jprinciples on which the school was founded. 

Tuhe beginning was auspicious : pupils came in numbers, and, 
we may add without exaggeration, from all parts of the world. 
The proportion between me number of French and foreign pupils 
is tlie same now as at first, being one third for the latter and two 
thirds for the former. The well-selected staff, noted both for 
learning and zeal was able to follow the plans laid down by the 
founders, and before two years were past the future of the school 
seemed to be assured. But disappointments soon came ; the ex* 
penses of the school were heavy — ^much too heavy for the capital 
invested in the enterprise ; continued success might have rendered 
the monej sufficient, but it dwindled away and gradually dis- 
appeared in presence of protracted difficulties, rendered still worse 
by political events. The staff soon .experienced losses, which 
cotiid not be repaired under existing circumstances ; blunders 
were committed by the managers, and the state of affairs became 
daily more embarrassed ; the school changed hands several times, 
and at last failed entirely soon after the revolution of 1830. 

In this crisis, Adolphe Blanqui, professor of the history of 
commerce and of political economy in the school, ventured 
to undertake, on his personal account, a scheme which till 
then liad \>een disastrous to its conductors, and to assume the 
wliole responsibility on himself. He was young, without 
fortnne, had already a family to support, the times were hard, 
and the future gloomy ; he had to accept a heritage of ruins and to 
stem the tide of public opinion, which was then in favour of what 
has long been called protection of the national industry. Nothing 
coTild deter him ; he was determined to save from destruction an 
institution which could develop the ideas of political economy and 
commercial liberty to which he had already vowed his existence. 
He brought to its aid his indefatigable activity, his inexhaustible 
and charming intellect, his great learning, the numerous and 
useful connexions attracted by the engaging amenity of his 
character ; he contrived to restrict the school within limits more 
ip harmony with the resources at his disposal and the perib of 
the moment. Followed by the pupils who admired and loved him, 
surrounded by a small group of professors faithful to the work, he 
set all an example of industry and devotedness, he laboured without 
ceasing and shrunk from no obstacle. Indeed, when we contem- 
plate this struggle, which lasted five and twenty years, and only 
ceased with his death, we do not know which most to admire, 
his courage, his activity, the variety of his acquirements, the 
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fecundity of his resources, or the irresistible influence wMcli he 
exercised over all who came near him. 

From this epoch, the history of the school is the biographj of 
Blanqui ; his personality overshadowed and protected it at the 
same time. Deputy for Bordeaux, a member of the Institute, a 
brilliant writer and applauded professor, he shed over the school 
the lustre of his rising fame, and gave it a world-wide reputatfon 
by his books ; he drew down on it the kindly notice of the Govern- 
ment, whose co-operation he secured. 

About 1838, M. Cunin-Gridaine, then Minister of Commerce, 
sti-uck with the great services rendered by the school, and taking 
a deep interest in the proceedings of its forms, (at the final 
examination of which he one day condescended to preside,) 
conceived the design of giving the benefit of its instruction to a 
certain number of young men whose limited means would not 
allow them to enter. He granted several subventions in the form 
of half-scholarships ; subsequently, it was found that this measure 
was inadequate, and that the sums remaining to be p^d by the 
pupils' parents were still beyond the means of the persons whom 
it was intended to benefit. By a ministerial decision, dated 
8th June 1853, M. Magne transformed these half-scholarships 
into a proportional number of whole ones, and, at the instance of 
the present director, who had taken part in Blanqui's labours, it 
was decided that these scholarships should be the object of com- 
petition in the principal commercial towns, one-third of them. 
T)eing conferred every year. This plan has now been followed 
for 1 1 years, with the most satisfactory results. Owing to the 
careful supervision of these competitions by the Government, the 
pupils enter the school with a good preparatory education, and we 
have observed with pleasure that the best of them have alwajs 
vcome firom the superior primary schools. They soon attain good rank 
in our forms, where they have become an element of emulation, 
.and three times, in these 11 years, these scholarship pupils have 
obtained the gold medal, the prize of honour at the school. It 
was one of these pupils from Bordeaux who obtained it last 
August, and every year these scholars have had a fair share of 
the other prizes. 

Blanqui, in his long career, had become fully convinced of the 
soundness and wisdom of the principles of the constitution of the 
school, he therefore always respected it ; even when compelled, 
by the difficulties of the day, to submit to certain modifications, 
he always recun*ed to the original arrangements at the earliest 
possible moment. The consequence was that when, after a 
quarter of a century's persevering and courageous struggle, he 
died prematurely in 1854, exhausted by his effi>rts, overwhelmed, 
but unshaken in his confidence, by the burden which events had 
accumulated on him, the school, which had really become his own 
work by all he had done for it, passed into inexperienced hands 
without any serious detriment. The present directors, coming to 
the work like labourers of the later hours, after the great heats 
and hardest toils of the day, have only had the easy merit of 
believing in the soundness of an undertaking which had outlived 
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so inanj storms, and of bringing to its aid the resources which had 
always been wanting, and the habits of industrial and commercial 
administration, the application of which was facilitated by the 
possession of them. Their grand object has been to maintain 
the traditions they have learned during too brief connexion with 
]Blanqui, to keep the teaching staff of the school complete and 
adequate to its mission, and to take good care that, while pre- 
serving entire the foi-m and spirit of the teaching at the school, 
the instruction given shall keep pace with the incessant progress 
of science, and the forward movement which is daily imparted to 
commerce and industry. 

They have been led by 1 1 years' experience, to the conviction, 
that it is impossible to conduct the education and training of 
young men from 16 to 25 years of age without constant personal 
supervision ; that it is equally impossible in a great city like 
Paris, with young men of that age, belonging nearly all to families 
in at least easy circumstances, to act usefully, in the double point 
of view of instruction and moral training, on out-door pupils; 
they have therefore determined to admit none, though they 
jnight be an important aid as regards the financial results. They 
have no confidence, as a general rule, in the efficiency of isolated 
study in separate rooms, and it has therefore been suppressed 
altogether. 

The school, after weathering the storms which assailed it, has 
now followed its normal course for 1 1 years^ and has always had 
its full complement of pupils, notwithstanding the fluctuations 
in Ihe number of foreigners which have always been caused by 
political events, but these have never been large enough to 
seriously affect the revenues of the establishment. 

The Superior School of Commerce was founded on an idea, the 
practical truth of which was long disputed ; in the 45 years, of 
its existence, it has passed through three quite distinct periods. 

Through these three varied and distinct phrases, with all the 
obstacles which arose in them, the school has constantly advanced 
towards the end in view. It has realized its object, has scattered 
over all parts of the world, through all classes of society, in all 
the branches of public and private administrations, of trade and 
banking, numerous pupils, of whom it has unfortunately failed to 
keep a proper record, but whom it is now endeavouring to trace 
out.* 

And now that the ideas on which the school was founded and 
for which it has struggled so hard,— the ideas whose possible 
application has been so long disputed, — ^have at last obtained 
justice ; now that commercial education is accepted as possible and 
necessary, that every educational establishment great or small. 



* It -wcmldbe ahreiidy possible to cite in Paris alone, in the public admiuis- 
fiation, an ex-minister of finance, a director of movement of funds, an 
inspector-general of the Government breeding-studs, also cbie6 of divisions 
and head clerks, in divers Government offices. In private Ufe, bankers, both 
French and foreign ; stock-brokers, merchants, directors of railways, insurance 
companies, accountants, clerks of all ranks, &c. 
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muflt have its profeBsional instruction, its commercial classes, what 
will be, as regards the prosperity of the Superior School of 
Commerce, the consequences of this unanimous concert, of thia 
multiplication of attempts ? Whatever they may be, the school 
is prepared to meet them. We will labour with redoubled energy, 
we will strive to walk in the steps of our predecessor. We wSl 
not forget that the Superior School of Commerce has ever had for 
its mission to complete the education of those who wish to be ready 
for the great commercial struggles opened during the last twenty 
years by the discoveries of science. Competition is one of the 
conditions of liberty ; we hail it with pleasure, and shall be suffi- 
ciently rewarded if we succeed in proving, by our example, that 
the ideas of liberty, when [well understood and courageously 
applied, are always productive of good. 

Gebvais (de Caen), 
Director of the Upper Commercial School. 



UTMLTWamMmT 01> TBS VAAIOV8 TBCBVXCAXk 8CBQO&S 

lCH DSPJLBTliaVT OV VSAJTCB.* 



Am.— -The farm schools of La Sauhaie and Pont-de^ Veyle. 

AiSNB. — St, Quentin, — Course of industrial drawing for adults 
of all trades ; 60 pupils. The Imperial Free Drawing school ; 
60 to 70 pupils. 

Alusb.— -Two preparatory technical schools at MoulinSy with 
about 100 pupils, and an agricultural school at Belleau. 

Alps (Uppkr, Loweb, and Maritime). — One farm-school in 
each of these departments. 

Ardennes. — Charleville. — A professional school with 300 
pupils, already noticed in a special report. 

Arii^oe. — ^A farm-school at Royat. 

AuBE. — Troyes, — ^Municipal school of drawing and architecture 
with 114 pupils. A. gratuitous course of German and English, 
with from 15 to 20 pupils. A sewing-school for girls has 18 
boarders and 30 day-pupils. 

AuDE. — ^A farm-school at Besplasy with 24 pupils. 

AvETBON. — ^A chair of agriculture at Bodez. 

BoucHES-DU-RHdNE. — Aix. — Imperial school of arts and trades 
(see Special Report), and a private preparatory technical school, 
with 165 pupils. 

Marseilles, — ^Preparatory school of Arts and Trades, with 70 
pupils. 

La Ciotat See special report. 

Farm-school at MontauronCy with 36 pupils. 

Schools of Hydrography at Marseilles, La Ciotat, Aries, and 
Martigues, 

Calvados. — Caen. — Three public and gratuitous courses For 
drawing, scripture, &c., with 112 pupils. Course of agriculture, 
with 50 pupils ; of horticulture, with 20 pupils ; and of agricultural 
chenustiy, with- 75 pupils. A sewing-school for girls and four 



* Communicated by the Prefects of the- Departments. 
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^ftmpbBsmg^ wherein children of both sexes receire pnmarj 
instruction and are taught some industrial art. 

Bayeux. — ^Two schools in which girls are taught sewing, 
knittings and embroidery. 

Lmeux. — ^Drawing school for working men ; 20 pupils. 

Fire.— Public course at the H6tel-de-Yille9 for improyiog the 
elementary instruction of the working class, ^d imparling the 
scientific knowledge most useful for the local industries. There 
aare about 70 pupils on the average. 

CondS'Sur'-^aireau, — ^Professional courses for the instruction 
<jf the foremen and workmen employed in spinning, weaving^ 
and other local industries ; 42 pupils. 

Caktal. — Auriilae, — Trade school for drawing, mathematics^ 
sculpture, &c. ; 30 pupils. 

Murai, — ^Lace-making school ; 85 pupils. At this place, and 
at MoMriac and St Flour^ there are also sewing-schools, with 25y 
40, and 50 pupils respectiyely. At St. Paul-ths-Landes a farm- 
school, with 33 pupils. 

CHABKNTB.i^^»^otfZiem«.— Public and gratuitous courses of 
applied physics and chemistry, with an average attendance of 
100, and a course for drawing, with 62. 

jBordine^.— A course of horticulture, attended by about 80 
persons. 

Chabente (Lower). — La i2ocAe//f.— Evening school for 
drawing and geometry applied to the industrial arts ; 150 pupils. 
Farm-school at Puilbareau, 

Chkb. — ^Farm-school at Laumoy* 

Ck>]ad^2aB. — TvXU* — Departmental trade school for young 
workmen ; 100 pupils. The schools at the Imperial Manufactory 
of Arms have been described in a special report. There is also at 
hes Plainea a farm^school, with 45 pupils. 

CdTBB-DU-NoBD.-— Farm-school of Castellaouenany with 33 
pupils. 

At Si. Brieue a school for lace-making, with 30 to 40 pupils 
and at Treguier one for sewing and embroidery, with 25 pupils. 

CBBT7SE.*-<The farm-school of La Villeneuve. 

DOBDOGKB. — The farm-school of Lavallade. 

DouBS. — Besangon, — ^Municipal school for teaching the theory 
and practice of clock and watch-making, established by the muni- 
cipality in 1862. The course occupies three years, and the 
number of pupils is 30. 

There are also at Besan9on gratuitous courses on the application 
of mathematics to arts and manufacturesi with 12 to 15 pupils, 
and a drawing school, with an average attendance of 150 pupilE^ 
A chair of agriculture has also been founded there. 

EuBB-ET-LoiBB.— Li thls department there are 11 sewing- 
sdiools established by charitable persons at Chartres^ Illiers, 
St, Luperecy DreuXy and Nogent-U'Rotrou. 

FnnsT^BE. — ^A farm-school at Trevarez^ a practical school of 
irrigation and drawing at Lezardau, and a chair of agriculture at 
Quimper, 

Gabd. — Alais. — School for educating overseers and foremen of 
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minet, founded by tlie Government in 1843 ; it is supported by 
the town of Alab and the department of the Gard, with a sub- 
vention from the State. The number of pupils, all boarders, is 
28. The results are very satisfactory. 

Nimes. — Weaving school, theoretical and practical, witb. a. 
coorse of pattern -drawing, founded by the municipal council in 
1856 at the expepse of the town. It is regularly attended by 
30 pupils, with most satisfactory results. 

Ijimes has also an excellent school of design likemse founded 
by the municipal council. It comprises four courses : — I. A. 
course of artistic drawing, including the figure, the round, land' 
scape, and painting. 2. A course of ornamental drawing, witb 
modelling and sculpture. 3. A course of linear drawing, includ- 
ing plans, designs of machines, &c. These courses are diligently 
followed by 145 pupils. To these three the municipality has 
added ; 4. An evening course for adults, in which workmen are 
taught drawing applied to carpenters' work, stonecutting, &c. 

The municipal council has founded, in addition to the above, 
a course of chemistry and physics applied to the industrial arts, 
especially to dyeing. 

Gabonne (Upper). — Toulouse, — School of the fine arts and 
industrial sciences. In this establishment there are courses of 
drawing in all its branches, of painting, sculpture, architecture^ 
anatomy, arithmetic, geometry, physics, and chemistry, of algebra, 
descriptive geometry, perspective, and stereotomy. The number 
of pupils was about 600 in 1863. 

There are also a commercial school (private), with 120 pupils, 
courses of agriculture, of arboriculture, and an imperial veterinary 
schooL 

GmoNDB. — Bordeaux. — ^Evening classes for adults founded and 
conducted by the Philomathical Society. There are in. all 21 
classes attended by 1,810 pupils. The subjects taught in addition 
to reading, writing, and arithmetic are, geography, geometry, 
(plane, soUd, and descriptive), algebra, mechanics (with application 
to steam-engines), practical hydraulics, drawing, physics, che- 
mistry. The same society has also opened classes for apprentices. 

Municipal professional course of mathematics and their appli- 
cations ; 130 pupils. 

A naval school supported by the department, the city of 
Bordeaux, and the Chamber of Commerce. There are from 150 
to 200 pupils, who are taught on board the frigate La Brillante, 
moored in the Garonne. Lastly, a chair of agriculture. 

HtRAXJLT:.^^Montp€llier. — ^A private commercial and technical 
school in which pupils are prepared for the Imperial School of 
Arts and Trades at Aix. 

Ille-et-Vilaine. — ^In this department there are courses of 
book-keeping and drawing annexed to the college at Dol ; agri- 
cultural schools at St. Jouau'deS' Guerets and St. Mien ; and eight 
sewing schools at St. Maloy St. Servariy and Fougeres,. 

Indre. — Farm-school of Vilhchaise, and a reformatory at 
Fontgomhault, kept by the Trappists, who give instruction in 
agriculture and the trades dependent thereon. 



297 

Inbbk-et-Loibe.— 7b«r5. — Courses of drawing, with 180 to 
2O0 pupils ; of horticulture, with 150 to 200 pupils ; of chemistrj 
and physics, with about 200 pupils. 

Farm-school at Ckedignyy with 33 pupils. 

Landes. — Farm-school at St. Sever. 

Loibe-et-Cheb. — Menars and Blois. — ^Professional schools for 
preparing pupils to enter the schools of arts and trades, &c. 
There are also 16 sewing schools at BloiSy MenarSy Sl AifffMny 
JMeutneM, Vendome^ Romorantiny and Salbris. 

Farm-school of La Charmoise. 

XoiRB. — St EHenne. — School of miners, founded^bj Govern- 
ment in 1816, to train mining overseers and foremen ; 54 pupils. 

The municipality has founded a public course of chemistry 
applied to the industrial arts, and a drawing school chiefly direct^ 
to forming pattern-designers for ribbons. 

Roanne. — Drawing-school for workmen. 

Agricultural school at La Coree. 

LoiBE (Uppeb). — Le Puy. — ^Industrial evening schools, founded 
by the town, for the instruction of workmen in drawing and 
mathematics applied to industry. There is also an industrial 
course annexed to the Imperial Lyc^. 

LoiBX (Loweb).— iVan^^^.— •The schools of the Industrial 
Society and the Upper Trade School are described in special 
reports. 

Imperial agricultural school at Grandjouan ; farm-school at 
St. Gildas. 

LoiBET. — Or/ea«*.— Upper Trade School, with 90 pupils. 

Four sewing-schools. 

Lot. — ^Farm-echool at Le Montat for 36 pupils. 

LoziiBE. — Mende. — ^Lace-making school, with 17 pupils. 

Farm-school of Recoulettes ; 32 pupils. 

In this department there are also five schools for embroidery, 
and two orphanages, one for boys, the other girls. 

Maine-£T-Loib£. — Angers. — ^Imperial School of Arts and 
Trades (see special report). 

Municipal drawing classes, with 50 pupils. 

Manche. — St. L6. — Course of drawing, theoretical and prac- 
tical, founded by the municipality for the benefit of the working 
class; 50 pupils. There is also a course on gardening and 

fruit-trees. 

St. fVaast-la-Houguc-^School of hydrography. 

Sewing-schools at Coutances and Carentan. 

Mabke. — Chalons. — Imperial School of Arts and Trades (see 
report). 

Reims. — ^Industrial School founded by the Industrial Society of 
Eeims,.with 80 pupils, and annexed to it three public gratuitous 
courses on commercial law, drawing, and manufactures ; 70 to 
80 pupils. 

Public courses of physics, chemistry, and drawing ; 250 pupils. 

Sewing- schools at Epernay^ Montmiraily and Sezanne. 

Matenne. — ^Farm-school of Le Camp. 

MoBBiHAN. — ^Farm-school of Trecesson ; 30 pupils. 
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MoSELLB. — ifei^»— -Superior induBtrial school, founded bj ihe 
town ; 235 pupils. 

Private trade school at LongtDy, 

NiivBB. — Nevers. — School of art, founded by the town ; 45 
pupils. 

Farm-school ^i Poui^ery. 

I^OBD. — Lille. — School of the industrial arts and of mines. 
Its object is to give technical instruction^ on the principal in- 
dustries of the Nord, to young men who have already received 
a good general education. Its present organization dates only 
£rom 1861, when it was placed under the direction of the Minister 
of Commerce. Its only revenue consists of the payments of the 
pupils with a subvention of 7,000 francs, from the department. It 
had only 30 pupils at first. As soon as the resources of the 
establishinent will permit evening classes are to be opened for 
adults. 

Glass for stokers, founded by the Lille Society" of Sciences, 
and supported by the voluntary subscriptions of manufacturers 
and others using steam engines ; 15 to 20 pupils. 

Academic schools^ founded and supported by the city. The 
courses of painting, sculpture, figure-drawing, perspective and 
imatomy applied to design, are attended by 250 pupils ; those of 
architecture and ornament by 50; those of applied geometry^ 
mechanics, geometrical and linear drawing by 250 ; in all 650i 
pupils. The results are very satisfactory. 

There is also at Lille a superior primary school for. the sona of 
artisans ; it has 180 pupils. 

Tourcoing. — Courses of physics and chemistry founded by the 
town ; 20 to 40 pupils. 

Weaving school ror orphans ; 14 pupils. 

Rouhaix, — School of drawing applied to manufactures; 14 
pupils. 

Course of physics and chemistry adapted to ihQ local indus- 
tries ; 130 pupils. 

Douau — Academic schools for drawing, &c. ; 130 pupils, many 
of them adults. 

Valenciennes. — ^Academic schools, for painting, sculpture, and 
architecture, the pupils respectively numbering 60, 67, and 40 ; 
in ail 167. The expenses are borne by the town. 

Cawbrai. — ^A trade school (private) for commerce, manufac- 
tures, and agriculture ; 186 pupils. There is also another school 
of the same kind managed by the Christian Brothers, with 90 
pupils. 

Bailleul, — ^Lace-making schools, with 800 pupils, and sewing 
schools with about 600. 

Lille, — Three sewing schools, with about 240 pupils. 

Loos. — Sewing school with elementary education ; 90 to 100 
pupils. 

OiSB. — ^Farm Schools at MesnU^St-Ftrmin, and at Beauvais^ 

Obnr — Alengon. — ^Public courses of drawing, arithmetic, and 
gewnetry, for workmen ; 50 pupils' in winter, 25 to 30 in summer. 

Farm school at St. Gautkkr. 
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Put-i>b-D6me. — Clermont. — ^Communal ti*ade school supported 
by the town ; 250 pupils. 

Vblvic. — School of architecture ; 20 pupils. 
Ptsenees (Lowbb). — ^Farm school of Talon. 

Pybenees (Uppbb). — Farm school at VirenSy near Lourdes ; 
30 pupils. 

Tardea. ~ Municipal trade school, with 80 pupils. 

Pybenees (Eastebk). — Farm school of Germainville ; 38 
pupils. 

Bhute (Lowbb). — Crniffenstaden, near Strasburg. Trade 
school (see special report). 

Rhine (Uppeb). — Mulhome, — Trade school. — Under this title 
haye been combind three special schools, having the same staff 
of professors and premises common to them all. They are — 

1. The Free Secondary School, with very nearly the same 
curriculum as^ the imperial lycees, but with the addition of four 
elementary classes for boys between the ages of 7 and 12. 

2. The Industrial School for boys from 14 to 18 years of age, 
who in addition to scientific and literary instruction, are taught 
theoretically and practically the construction of machines, or 
mechanical weaving and spinning, or the chemical arts connected 
with the dyeing and printing of tissues. 

3. The Chemical Laboratory, the courses of which occupy two 
years. 

This school has in all its departments a total of 312 pupils.* 

A theoretical and practical school of weaving by machinery 
has been established at Mnlhouse under the auspices of the 
Industrial Society of the town. It is supported by voluntary 
subscriptions, and managed by a committee of seven members 
selected from among the principal resident manufacturers. There 
are at present 36 pupils of the 1st year, the same number of the 
2nd, and 42 of the 3rd, which is the greatest number that can be 
accommodated. The charge for admission to both the theoretical 
and practical courses is 600 francs a year ; to the theoretical 
only, 300 francs ; and to the practical only, 400 francs. There 
are also evening courses for workmen at 25 francs per month, but 
this charge is reduced almost to nothing for deserving workmen. 

Mulhouse has also a drawing school, founded by the Industrial 
Society, chiefly intended to form pattern designers. There are 70 
pupils, many of whom are admitted gratis, the others pay 4 francs 
per month. 

There is, besides, a trade school for youth of the Jewish com- 
munity. It has at present 47 pupils. They are admitted from 
14 to 16 years of age, and remain three years in the establish- 
ment. 

Mulhouse has excellent municipal schools for both sexes. The 
boys' school is divided into three : the elementary school (four 
years), the middle school (three years), the higher school (two 



♦ See VoL I. p. 243. 



300 

years). The number of boys in all of them amounts' to about 
1,600. The school fee is 20 to 30 francs a year, but many are 
admitted gratuitously. 

The municipal school for girls is attended by about 1,200 
pupils. They receive a good general education, and are taught 
sewing, embroidery, and other occupations proper for their sex. 

Lastly, Mulhouse has a superior school of sciences and letters, 
constituted by imperial decree in 1855, under the authority of 
the Minister of Public Instruction, and supported by the town. 
Its special object is to teach the applied sciences, mechanics, 
descriptive geometry, physics, chemistry, drawing, &c. There 
are also lectures on the literature and history of France. Certifi- 
cates of capacity for the applied sciences are granted to deserving 
pupils. The number of pupils inscribed is at present 30, but 
more than 200 persons often attend the lectures. 

Guebwiller, — Popular library and evening school founded in 
1858 ; 500 pupils, chiefly of the working class. 

There are also at Guebwiller evening schools for girls and 
women employed in factories during the day ; 145 pupils. 

St, Marie-auX' Mines. — Upper trade school, founded in 1863^ 
to prepare youth for industrial and commercial occupations. Fee, 
5 francs per month. Four hours instruction daily, from 8 to 10 
in the morning, and 2 to 4 in the afternoon. The number of 
pupils at present (1864) is 17 only. 

There are also in this town gratuitous technical evening classes 
for adults, attended by about 130 pupils. 

Ehone. — Lyons, — The gratuitous professional school of La 
Martiniere, so called from its founder, Major-General Claude 
Martin, a native of Lyons, who died at Lucknow in 1800, in the 
service of the King of Oude. §00 pupils, all belonging to the 
artisan class, are here educated during the day, and 200 adults 
attend classes in the evening. 

The Central School for industry and commerce was founded 
in 1857 by an association of merchants and manufacturers, and 
placed under the direction of M. Girardon, professor at La 
Martiniere, and at the Imperial School of Fine Arts. The 
number of pupils is at present 80, all out-door. The school hours 
ai-e from 7 till noon, and from 2 till 6 in the evening. The pupils 
are admitted at 15 years of age, after an examination. 

The course of instruction, which extends over three years, 
comprises arithmetic, algebra, elementary geometry, trigonometry, 
descriptive geometry, analytical geometry, the elements of the 
differential and integral calculus, industrial physics, chemistry^ 
(organic, inorganic^ and analytical), mechanics, construction of 
machines, metallurgy, resistance of materials, geology, mineralogy, 
natural history, book-keeping, English language, drawing of 
machines, &c. There are also workshops for practice in the 
manual arts. The instruction is given in the form of lectures, 
the pupils being permitted to make objections and ask explana- 
tions. After the three year's study they undergo general exami- 
nations, and if deserving, obtain diplomas. 
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The School of Fine Arts, especially intended to give such in- 
fitruction as may be useful to the local industries. 

Course of instruction for stokers. — ^Two lessons weekly, gene- 
rally attended by about 60 pupils. 

Theoretical course of instruction for silk workers. — 80 pupils. 

Course of chemistry applied to dyeing, founded in 1860 ; 70 
pupils. 

Course of artistic design for adults, founded in 1853. There 
are on the average 250 to 300 pupils in the year ; the lessons are 
given three evenings per week, from 6 to 8 o'clock. 

Course of linear drawing, applied to various trades, for adults. 
Founded in 1849. Three lessons per week of two hours each. 
200 pupils in the year. 

Course of horticulture and agriculture, founded in 185 8. 
About 60 pupils yearly. 

Practical School of Horticulture, at Ecully^ near Lyons. The 
lessons are given on Sundays, and are attended by 300 persons on 
the average. 

Course of commercial book-keeping for females, founded in 
1857. The studies occupy two years, and the average of pupils 
is 75. The more deserving receive diplomas on leaving. 

Course of artistic and industrial drawing for finales, founded 
in 1856 by the Primary Instruction Society. The annual number 
of pupils is about 75 ; thi*ee lessons per week of two hours each. 

Adult classes for males, founded by the above-named society ; 
110 pupils. 

Tarare. — ^Professional courses. Drawing applied to patterns of 
tissues and embroidery, physics, and mechanics ; 80 to 100 pupils. 

SAdNE-ET-LoiBE. — La Creusot. — Industrial schools for both 
sexes. Attendance 7 hours a day. Number of pupUs : boys, 
900 ; girls, 700. There are also evening classes for adults, and 
a lace-making school with above 200 pupils. 

Farm school at Le Montceau, 

Upper SAdxE. — St. Remy, — Industrial school, with 75 pupils. 

Farm school at the same place. 

Sakthe. — Le Mans, — Course of industrial and ornamental 
drawing ; 100 pupils ; thi*ee lessons weekly in the evening. 
Sewing school for girls, with 30 pupils. 

La Fleehe. — Trade school (private) with 58 pupils. 

Farm school at La Chauviniere. 

Savoy (Upper.) — Sallanckes. — Clock and watch-making 
school, founded and supported by the town, aided by a subvention 
1,200 francs a year given by the Emperor ; 10 pupils. There 
are two other schools of the same kind at Cluses and Thanes^ the 
former with 15 to 25, the latter with only 4 pupils. 

Seine. — The College Chaptal and the Ecole Turgot have 
been made the subjects of special notices. 

The municipality of Paris has established seven industrial draw- 
ing schools in different parts of the town, some of which are very 
successful. 

Seine-et-Marne. — ^A private school, with workshops for the 
practice of manual labour at Lagny, 
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gEnns-ST-OiSE. — Fer«at7fe«. — Public courses of geometry, 
drawing, &c., supported by the town. 

SisiinB (Lowkb). — R&uen. — ^Professional courses, founded by 
the town. The studies occupy three years ; 90 pupils. There 
are similar courses at Le Hdvre and MantvUliers, with 30 and 60 
pupils respectively. 

SEVRES (Two). — Parihenay, — Course of agriculture, depen* 
dent on the primary normal school, chiefly intended for the pupil- 
teachers, to whom the lectures are given on Thursdays. Tlie 
public day is Wednesday. 

SoMME. — Amiens. — ^Public courses, founded by the Industrial 
Society.* 

Chemistry applied to dyeing ; 100 pupils. 

Mechanics ; 100 pupils. 

£nglish language ; ^ pupils. 

Grerman language ; 20 pupils. 

Tabn. — Ccutres, — Trade school, founded and supported by the 
municipality to give the instruction required for the local in- 
dustries. It contains 89 pupils of the 1st year; 37 of the 2iid 
28 of the 3rd ; 7 of the 4th ; and 6 of the 5th ; in all, 1 17 pupUs, 

Tarn-bt-Garonne. — Montauban, — Course of mathematics, 
geometry and mechanics applied to arts and trades. This course, 
which is public and gratuitous, was founded in 1828 under the 
auspices of M. Ch* Dupin. It is supported by the town. 50 
pupils on the average. 

Course of drawing, linear, graphic, and from the round, founded 
and maintained by ^e town ; 60 pupils. 

There is also a course of arboriculture and horticulture, with 30 
pupils. 

Vab. — ^Farm school of Salgues ; 33 pupils. 

YAJSCLVBi^.^-Avignon. — ^Public and gratuitous courses o£ draw- 
ing, chemistry, physics, and mathematics, founded by the town 
for the benefit of working-men. 

Farm school at St, PHvat, 

ViENNB. — Farm-school of Monts, 

ViBNNB (Upper). — Limoffes.^^The Haute- Vienne Society of 
Agriculture, Science, and Art has here founded — 1. A drawingr 
school for boys ; 100 pupils. 2. A drawing-school for girls ; .50 
pupils. 3. Modelling school for boys; 30 pupils. 4. School of 
painting on porcelain for girls; 15 pupils. 5. School of geometry ; 
60 pupils. 

Farm-school at Chavaiffnac. 

VoSGES. — ^Earm school at Lakayevaux. 

YoNNB.-*Drawing-schools for adults at Atcxerre, Joigny, Sens^ 
and Vtlleneuve'sur-Vanne. 

Farm**Qchool at Orme du-Poni. 



♦ See Evidence of Messrs. De Marsilly and Pergoson. 
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Yarious as are the questions raised by the inquiry the results 
of ifhich are recorded in the preceding documents, and diverse as 
the opinions expressed by the persons heard^ or in the reports 
addressed to the Minister of A^culture, Commerce, and Public 
'Works, it does not appear to us impossible to give a tolerably 
concise summary of the principal consequences arising therefrom, 
«nd above all to place in relief the more important questions which 
may be submitted to the Commission for discussion. 

In the first place, and ahnost with one accord, all the persons General 
consulted have recognized and insisted on the necessity of a education. 
degree of general preparatory instruction proportioned to the 
extent of professioniEd or industrial education which is to be its 
complement, and which is intended to place every individual in a 
position to. follow with success the career he may have in view, 
or has already embraced. But at the same time it has been as 
positively declared by the most eminent principals of industrial 
estabUslunents, that the deplorable and far too general absence of 
primary instruction among even the most intelligent workmen 
was one of the greatest and most lamentable obstacles to the 
development of their faculties, and the progress of industry. 

The insufficiency of the law respecting children employed in 
factiffies, as well as of that relative to apprenticeship, and above 
all, the irregular manner in which they are observed, tending to 
keep the children as ignorant as their parents, have led the same 
persons to express an earnest wish that effective measures might 
be taken by the Government not only to secure the development 
of primary instruction everywhere, and especiaUy in manu&c- 
taring districts, but also to preserve children and apprentices from 
the abuses which have been denounced. 

The inquiry has also taken cognizance of those establishments 
which give a general literary education, graduated according to 
requirements, but without professional or technical applications, 
and has elicited the direct relations which exist between them 
and the oi^nization of public instruction in the empire. For 
this part of instruction, as well as for primary, the Commission 
could not do otherwise than earnestly recommend the Ministry on 
which they depend to promote their development on the largest 
possible scale. 

The information obtained by the inquiry as to the direction 
given to the studies in the Chaptal College and the Turgot 
School, has shown that these establishments correspond, the 



* This is a summary of the evidence given before the commission and all 
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former to what the Ministry of Public Instruction designates 
under the name of *' special instruction," and the latter to 
** superior primary instruction," one of them, the Chaptal College, 
receiving the sons of merchants or manufacturers, the other those 
of* retailers and petty tradesmen. Both give a general education 
appropriate to the ftiture position of the children they receive, 
but without the addition of any technical details whatever. Con- 
sequently, though we duly appreciate the services they render 
to industry, we do not think they belong to the class of establish- 
ments over which the Ministry of Agriculture, Commerce, and 
Public Works ought to extend its action. 
Appren* Apprenticeship and its connection with education have been 

ticeship. the object of many investigations and questions raised during the 
inquiry, and the three principal solutions of which they admit 
have been discussed by a large number of persons. 

These were generally of opinion that the workshop alone 
can attain the object of all apprenticeship, properly so called, 
namely, training the artisan and giving him the requisite manual 
dexterity. To combine with a real apprenticeship to the future 
trade the degree of instruction that all workmen ought to pos- 
sess, two principal means have been successfully employed, and 
important information relating thereto has been communicated to 
the Commission. One consists in placing the school in the work- 
shop or factory, and in compelling, either by law or internal re- 
gulations, the apprentices to attend it daily for a certain number 
of hours. By this means their primary instruction is improved, 
and completed by the addition of drawing and of knowledge 
specially required for their trade. > Of this kind are the important 
factory schools at Mulhoiise, Graffenstaden, Wesserling, Le 
Creusot, La Ciotat, Gramaches, Creil, &c., which have all been 
founded by the generous and intelligent efiR)rts of the masters, 
and contribute not only to the instruction of youth, but likewise to 
attach the population to the industry which gives them education 
and a comfortable livelihood. 

The second solution is that which has been organized by certain 
municipalities and private firms, but more particularly by socio ies 
of patronage, and by men devoted to the moral and intellectiaal 
improvement of youth. To choose respectable masters for ap- 
prentices, to became a party to the contract of apprenticeship, 
to see that its terms are duly observed, to visit the apprentice, 
to send him to school, or receive him at night in an establishment 
where he is lodged, boarded, watched over, and taught, — such are 
the steps taken by certain patronage societies. For example, at 
Arras in the Abb^ Halluin's school, which has not l^s than 250 
apprentices, and by the Christian Brothers, under the auspices of 
the Count de Melun, ever since .1842, ' at Paris, where there 
exist as many as twenty societies of this kind, with 3,000 appren« 
tices, and in other towns of France, where there are about a score of 
similar societies. The same plans are carried out by several. Pro- 
testant associations, and by the Jewish societies for the encourage- 
ment of labour, at Colmar, Strasburg, &c. The beneficial results 
to be obtained by this second mode of superintending apprentice- 
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ship have been fully sabstantiated hj many interesting facts pot 
ia evidence before the Commission. 

A third manner of preparing youth for the practice of different 
trades consists in establishing a workshop in the school itself, and 
dividing the pupils' time between study and manual laboir. 
This p^n may be applied m several ways ; but in all, to diminish; 
the expense as much as possible, the woir): done by the ap*: 
prentices, ought to be a source of income. In most cases the 
wodusbops • are devoted to special industries, sometimes to one 
trade only, as weaving in those of West Flanders, sewing and 
embroidery in ihe d^mrtment of Calvados, clock-making or straws 
plaiting in the Grand Duchy of Baden, ^c* In other instances 
-the workshops are more numerous and devoted to several trades, 
as in the Christian Brothers' school of St« Nicholas at Paris, 
where ^aeh workahop is managed by a master who contracts for 
the w(H*k« The evidence given during the inquiry clearly shows 
that^ in this mode of proceeding, the intervention of the mastery 
has the effect of accustoming the apprentice to work with, thie 
devpateh required in actual business, and, of enabling him, s» early 
as the fourth year, to earn a comparatively high salary. 

Bejiides these means of bringing- the school and the workshop 
into intimate connection, there is another which, without abso- 
lutely neglecting to turn the pupils' labour to profitaUe use, aims 
less at giving them great practical skill in manual labour than at 
teaching them the best mode of doing their work, and the ptii^eipiesr 
which ought to preside over its execution. . The trade schools of 
Lille and Charleville in.cline towards this system, though, correctly 
speakings .manual labour is therein really regarded as a mere exor« 
eise, or as a preparation for. the schools of Arts and Trades. At. the 
trade school of Mulhouseand that of Li^ Martiniere at Lyons, with 
a few others of the same kind, the work in the. shop is not suffix 
eient ta be regarded even as a comm^ieement of apprenticeship. ' 

Bat the best characterized t3rpe of the organisation of the w(Hrk- 
flhop in a school is presented by the Imperial Schools of Arts and 
Traides, in which^ for three years, young men entering from 
ifteen to seventeen years of age iailj employ five hours in theo- 
retical studies, and aeven hours in the workshop, in forging, 
etftdng, joiner's work, and fitting. The evidence given during 
tbe inqoury haa shown that thongh the pupils of these schools may 
not, on leaving, have acquired imy great readiness of hand or the 
habit q£ rapid practical execution, they^ire nearly all excellent 
draughtsmen, possess, a fundamental knowledge oi applied me« 
ehanicB and. the principles which ought to guide them in the 
eaceeu^an of their work, and that after a little practice in large 
Q(»tfiUishmenjte» they can soon obtain advantageous poaitions and 
liei^ome eacoeUent foremen. Tlie explicit statements of M. Hoiiel, 
eiigineflir in the esiabliehment of J. F. Call & Co., as well as those 
(^JML Gouin, have alsocalled attention to the great services which 
thacfoh^ol* oi Arts and Trades have renderedto the manufacture 
<|f:«MKiaxies^irfaiclv without tiieir aid, would not, they assert, have 
beeKH. able to meet foreign. competition. It has been remarked 
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that the three schools of this kind which exist in France being 
almost exdusivelj devoted to the making of machines, it might 
be of advaiitage to found similar ones for other manufactures* 

The School for Miners, at Saint Etienne, gives the theoretical 
and practical instruction required for mining foremen and over- 
lookers ; but though its curriculum be thus limited, many of its 
pupils have subsequentlj become eminent engineers. However, 
this establishment cannot be regarded as an apprentice school, but 
rather as one giving technical instruction for the training q{ 
foremen. The case is altogether different with the school of 
Alais, which does really train tvorkmen engaged in mining, at the 
same time giving them the necessary instruction. 

Some institutions of the same kind, but exclusively intended 
for particular trades, and almost completely distinct from the 
school, have been described in most important evidence. The 
schools of weaving and spinning at Mulhouse, both quite inde* 
pendent of the trade school in the same town, and founded by 
the generous efforts of a few manufacturers ; the weaving school 
at Amiens, established by the Industrial Society, that of Koaen, 
aided by the Prince Imperial's Society, also present examples to 
which the attention of the Commission has been eai^nestly di- 
rected. Sinwlar - establishments which have long existed in 
several German towns, as at Elberfeld, Crefeld, Berlin, Stuttgart, 
&c., are mentioned in the Report on Professional Listruction iii 
Grermany. 

Provision has already been made to a ceii;ain extent to meet 
the wants of agricultural instruction for young men who intend 
to become fanners or farm bailiffs ; but agricultural apprentice- 
ship for farm servants, and elementary instruction in gai'dening 
and arboriculture do not yet exist in France, except in a very 
few farms. They flourish, however, in these establishments^ and 
in those which the Christian Brothers have founded at Clermont^ 
Ferrand, Igny, Issy, and elsewhere. Germany and Switzerland 
present excellent models for imitation in this department in their 
numerous agricultural school wh^e instruction, taking the 
primary school as the starting point. Is given to young men who 
intend to be farmers, vine growers, foresters, &c. 

The Commission has not confined its labours to the questions 
connected with 4he education of apprentices of the male sex it 
has likewise devoted much attention to the industrial and com- 
mercial education of gii-ls, for whom it is most desirable to 
facilitate the jaieans of entering those occupations and employ, 
ments which are best suited for their sex. Full information as 
to t^e schools of rural apprenticeship intended to train young 
girte to become farmer's wives and farm servants, established' 
in Alsace, the orphanages, and work-schools in the department 
of Calvados, and the weaving schools in West Flanders,. has been» 
laid before the Commission, substantiating the advAntageet^ be* 
expected from such institutions. The. schools /whi<^« prepare^ 
girls for situations in trade aixd cjertain.miWual.Occtopatioirti such* 
as fingrarviqg, drawing, and. industrial painting, sewing; &^.;»jwhile 
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at the same time completing their primary and general instrac- 
tion, as well as their moral and religious teaching, have been 
most attentirelj studied. Thej hav,e supplied an instance of a 
well directed organization, which, responding to a want felt by 
society, is developing itself without any aid from the State or 
from the local authorities. 

The course to be followed, and the different means to be Edacstion 
employed to improve and extend the education of working men of working 
already engaged in the practice of their trades, have been among ™«"*- 
the most important objects of the inquiry. Tlie diflSculties 
thrown in the way of this kind of instruction by the almost total 
absence of primary education, and especially bjr ike general 
ignorance of the scientific forms of even the simplest reasoning, 
have been pointed out to the Commission. However, numerous 
examples tend to show that by combining the study of drawing 
with the teaching peculiar to the different industries, it is not 
impossible to obtain happy results. The man who is in the habit 
of working any given substance often indeed acquires, by a sort 
of intuition, a sounder and more intimate knowledge of its funda- 
mental properties and mechanical effects than he who has limited 
his studies to the desk. 

The industrial successes of the pupils of the La Martini^re 
School^ those of some of the most obscure and least educated atten- 
dants of public courses, the example of the practical {real) schools 
of Austria, and of some schools for adults in France, have fixed 
the attention of the Commission on the utility of special technical 
classes that might be opened for certain trades in alarge number 
of towns, and for which professors skilled in the practice of the 
arts to be taught would not be wanting. 

As means of securing regular attendance, the question of pay- ^^^^ 
ment or non-payment has been discussed from every point of view ^^^^^^ 
during the inquiry, and the means of conciliating in some degree 
the principle of the former with the liberality of the latter has 
been indicated. 

The utility of public courses of lectures opened in the great PubUc 
industrial centres at Paris, or limited, according to localities, within courses. 
a narrow circle of acquirements appropriate to local irmts, has been 
insisted on by many of the persons best entitled to give an opinion 

on such points. t w' 

Among all the branches of instruction which, in different ^^^^^ 
degrees, from the highest to the lowest grade, can contribute to ^^^ 
the technical education of either sex, drawing, in aH its forms and 
amplications, has been almost unanimously regarded as the one 
which it is most important to make common. 

As a powerful auxiliary means for this teaching, the formation ^^^^f** 
6S coUections of models in the great industrial centres, and espe- ^^^^^ 
dally of a museum of industrial art, which has been advocated 
by the artists of Paris, has been pressed on the attention of the 
Commission. 

With regard to technical instruction properly so called, the Higher 
importance of the highest order of institutions, such as the Pari s *®^^^^^ 



308 

Central School of Arts and Manufactures, the polytechnic msti* 
tutes of Germany, the Schools of Bridges and JE^ads and of 
Mines, which admit out-door pupils, has been abundantly mani- 
fested by the different reports "which have made known their 
internal organization, their technical divisions, their programmesiy 
and the tests applied to ascertain what the pupils have learned 
from their studies. Public notoriety and the active pait takeu by 
the pupils of the Paris Central School in the progress 4>f our 
industry and in the development of public works, are proofs tOQ 
evident for any doubt to remain as to the utility of such establish^ 
ments, and the great diffusion of them in G^many forbids France 
to be content with the state of things existing within her borders* 
Schools of -^ regards studies purely commercial and the peculiar instruc- 
commeroe. tion which they require, the Paris Upper School of Commerce 
presents a type of a high order, the usefulness of which has been 
long manifested by its successes, and which may advantageously 
serve as a model for similar institutions. The special school 
recently founded by the Chamber of Commerce of the Seine^ 
with a view of educating merchant's clerks and shop assistants^ 
has been attended with an amount of success which must 
encourage the foundation of similar establishments. 
Higher "^^ ^^^ numbers who attend the public courses of science 

pablie applied to industry professed at the Conservatory of Arts and 
instruction Trades, and the assiduity with which they are followed, not only 
^^*rli by the studious youth, but aUo by auditors of every rank and of 
scui 8 ^^ countries engaged in trade or teaching, most clearly demon- 
strates the utility of these courses, in which scientific and 
technological knowledge is imparted in the most simple manner 
and with strict accuracy. Being intended to keep the public well 
informed of all progress, and of every scientific discovery which 
can in any way affect the arts and industry, these gratuitous 
courses, always based on the principles of science and on the facts 
of experience, are from their very nature the most progressive 
of all given in France. Besides the means of giving thesd 
public lectures, the Conservatory possesses numerous and ex- 
tensive collections, comprising a great diversity of models of 
machines and apparatus of all kinds. The oral instruction ^ven 
is therefore complemented by that which may be obtained from 
a study of the machines themselves and the manner of working 
them. Its experimental gallery for machinery and its laboratories, 
by testing inventions and new products, keep the public duly in* 
formed of all real improvements effected, and prerents all dwiger 
of misconception as to their merits. Similar institutions^ but Jess 
complete than the one above mentioned, exist on a smalls scale, 
but still excellent as far as they go, in several of the German 
States, especially at Berlin, Vienna^ Stuttgart, and in SwitzlJrland, 
at Ziirich. But should it be deemed a^dsable to increase their 
number, experience suggests the propriety of restricting th#m to 
the wants of the local industries. 

In stating all these wants and necessities of technical instruc- 
tion, all the persons invited to give informaiioii to the Com* 



